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Atomistics 
of surface chemisorption, 
312-14 
Atoms 
kinetics of 
addition reactions of, 175- 
77 
elementary reactions of, 
173-80 
recombination reactions 
of, 173-75 
transfer reactions of, 177- 
80 


magnetic optical activity 
applied to, 416-19 
ATP 
cobalt and manganese bind- 
ing to, 337 
Azide 
comparison with thiocyanate 
in oxidation-reduction 
reactions, 152-53 
Azines 
anion radicals of 
sigma-pi parameters for, 
326 


charge-transfer crystals of, 
255 
Azobenzene radical 
electron spin resonance of, 
326 
Azomethane 
in quenching of triplet bi- 
acetyl, 231 
Azulene 
crystal spectrum of, 465 
deuterium effect on fluo- 
rescence of, 460 
hyperfine splitting of, 327- 
28 


B 
Band model 
for water, 489-91 
Barium 
electronic entropy of, 
95 


temperature solubility pa- 
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rameter for, 22 
Barium fluoride 
dissociation energy of, 
95 
Barium oxide 
dissociation energy of, 
95 
Barium stannate 
Méssbauer spectroscopy 
applied to, 279 
Base hydrolysis 
in ligand replacement by 
water, 139-42 
Bases 
in catalysis of aquation re- 
actions, 139-42 
Benzene 
anion radical of 
electronic spin-lattice re- 
laxation time of, 324 
relation between hyperfine 
splitting and temperature, 
324 
carbon-hydrogen bon in, 
34 


carbon tetrachloride mix- 
ture with 
thermodynamic properties 
of, 390 
cyclohexane mixture with 
thermodynamic properties 
of, 390 
dioxane mixture with 
excess volume of mixing 
in, 391-92 
diphenyl methane mixture 
with 
thermodynamic properties 
of, 385-86 
excimer spectrum of, 
467 


fluorescence of, 461 
formation from radiolysis 
of acetylene, 211 
isotope effects on complexa- 
tion with 1, 3, 5-trinitro- 
benzene, 360 
mass spectra of, 214-15 
photolysis of 
intersystem crossing in, 
231 
pressure effect on, 231 
polarization of C-H bonds 
in, 353 
self-consistent field treat- 
ment of, 
singlet-triplet transition in 
oxygen effect on, 476- 
717 
substituted 
relaxation times of, 443- 
44 
spin-orbital coupling in, 
475-76 
triplet excitons in 
band width of, 473 
formation of, 461 


location of, 474 
splitting in, 469 
Benzhydryl chloride 
isotope effects for solvolysis 
of, 359 
Benzoic acid 
isotope effect on dissociation 
constant of, 359 
substituent effects on ioniza- 
tion of, 355-57 
Benzonitrile 
HBr solution in 
proton conductance in, 
513 


Benzophenone 
diphenylmethylene in crystal 
of 
electron spin resonance of, 
330 
electron transfer with xan- 
thone, 329 
excited states of, 225 
triplet 
hydrogen abstraction by, 
225 


Benzophenone ketyls 
hyperfine splitting in 
o- and p-substitution ef- 
“fects On, 328 
Benzoyl radical 
reaction with bromine radi- 
? 
Benzyl acetate 
radiolysis of 
charge recombination in, 
218 
Benzyl radical 
spin density distribution in, 
325 


Berlin 
as center of German physical 
chemistry, 5, 10-11 
Beryllium 
correlation energy of, 
48 
dipole polarizabilities of, 
45-46 


electron pair functions of, 
50 


ground state of 
density matrix of, 49- 
50 
Hartree-Fock approximations 
for, 45-46 
tungsten interaction with 
binding energy and conden- 
sation efficiency of, 
299 


BF 
dissociation energy of, 94 
thermochemical quantities 
of, 105 
BH 
Hartree-Fock method for, 
46 
Biacetyl 
triplet state of 








quenching by azomethane, 
231 


Bicyclobutane 
isomerization to butadiene 
activation energy for, 
188 
Bimolecular neutralization 
rate constant of, 196 
Binding energy 
of inorganic bonds 
table of, 299 
of lattice 
effect of trapping probabil- 
ity, 297 
relation to energy transfer 
efficiency, 297 
Binding states 
multiple 
in chemisorption of molec- 
ular gases, 304-12 
Biology 
electron spin resonance 
applied to, 333-37 
Biorbitals 
antisymmetrized product of, 
49 
Biphenyl crystal 
Davydov splittings in, 472- 
73 
electron spectra of phenan- 
threne in 470-71 
energy transfer processes 
and impurities of, 471- 
72 
Bipyridine 
chromium complexes of 
oxidation by cobalt ammo- 
ia complexes, 152 
metal complexes of 
acid-catalyzed aquations 
of, 143 
rates of formation, 123, 
25 


Bis-(chloromethyl)-durene 
relaxation time of, 
443 


Bismuth ferrite 
phase transitions in 
strontium stannate used in 
study of, 279 
Bodenstein 
physical chemistry in 
Germany and, 11 
Bohr magneton 
in triplet state description, 
245 
Bonding 
electronic density and, 
93 


high temperature chemistry 
and, 91-97 

molecular orbitals and, 
93 


Bonding energy 
definition of, 20 
Bond le: 
secondary isotope effects 
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on, 357 
Borate glass 
ESR spectrum of gamma- 
irradiated, 339 
Born equation 
for ionic hydration, 494- 
95 


Born-Oppenheimer approxi- 
mation 
for electronic energies, 
349-50 
Boron 
electronic entropy of, 94 
Bromide ion 
effect on Raman spectrum 
of water, 485 
Bromine 
in abstraction of hydrogen 
activation energy for, 
182 
reaction with benzoyl radi- 


reaction with cesium 
mechanism of, 198-99 
reaction with potassium 
molecular beam study of, 
199 
recombination of 
kinetics of, 174 
Butadiene 
bicyclobutane isomerization 
to 


activation energy for, 
188 

cyclobutene isomerization 
to 


rate constant for, 188 
Butane 
pressure effect on radiolysis 
of, 215 
solubility in HO versus 
D20, 368 
Butene 
proton transfer to, 209 
Butene-2 
photoisomerization of 
intersystem crossing in, 
231 
cis-Butene 
e addition to 
kinetics of, 180 
t-Butyl chloride 
“isotope effect for hydrolysis 
of, 368 
n-Butyraldehyde 
~ photolysis of 
excited molecules formed 
in, 230 
Butyrophenones 
ethylene elimination form 
KBr effect on, 224 


c 


C2 
dissociation energy of, 
94 
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Cadmium 
condensation on polystyrene 
films, 300 
hydrated complex of 
formation reaction of, 
123-24 
interaction with cadmium 
binding energy and conden- 
sation efficiency of, 
299 
Calcium 
electronic entropy of, 95 
Calcium fluoride 
dissociation energy of, 
95 
Calcium oxide 
dissociation energy of, 
95 
thermochemical quantities 
of. 


? 
Calcium stannate 
Méssbauer spectroscopy 
applied to, 279 
Calcium subgroup 
monoxides of 
dissociation energies of, 
94 
Caiorimetry 
in thermodynamic determi- 
nations, 34 
Camphor 
dielectric relaxation and, 
450-51 
intramolecular rotation in, 
450-51 
magnetic optical rotation 
anomaly of, 425 
Carbon 
electronic entropy of, 94 
graphite interaction with 
binding energy and conden- 
sation efficiency of, 
299 
hydrogen bond with 
dipole moment and vibra- 
tions 350 
electron density in, 353 
Carbon dioxide 
adsorption on UV-irradiated 


MgO 
ESR spectrum of, 338- 
39 


Clausius-Mossotti expres- 
sion for, 434 
in deactivation of 1p oxygen 
atoms, 176 
decomposition of 
activation energy of, 
187 
oxygen addition to, 176 
photolysis of 
COg3 formation in, 176 
decomposition in, 225 
quadrupole moment of, 434, 
438 


reduction in hydrogen-oxygen 
flame 
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kinetics of, 180 
Carbon disulfide 
photolysis of 
excited sulfur atom pro- 
duction in, 226 
unimolecular decomposition 
in shock tube, 186 
Carbon-hydrogen bond 
energy of 
in benzene, 34 
in propylene, 34 
Carbon monoxide 
binding energy of, 92- 
93 


chemisorption on nickel 
low energy electron dif- 
fraction and, 319 
chemisorption on platinum 
low energy electron dif- 
fraction and, 319 
chemisorption on tungsten 
atomistics of, 313-14 
multiple states in, 309- 
12 
dissociation energy of, 93- 
94 


fluorine compound with 
ESR spectrum of, 338 
interaction with tungsten 
surface, 299-300 
in liquid nitrogen 
diffusion coefficient of, 
381 
methyl radical addition to 
activation energy for, 
182 


reaction with 
chlorine atoms, 338 
gaseous ions of rare gases, 
197 
Carbon subgroup 
monoxides of 
dissociation energies of, 
94 


Carbon tetrachloride 
benzene mixture with 
thermodynamic properties 
of, 390 
cyclohexane mixture with 
thermodynamic properties 
of, 390 
dioxane mixture with 
excess volume of mixing 
in, 391-92 
water in 
infrared spectrum of, 
487 
Carbon tetrafluoride 
vibrational polarization of, 
435-36 
Carbonyl sulfide 
photolysis of, 176 
rate constant for oxygen 
addition to, 180 
Carboxyl group 
as electron transfer bridge 
in oxidation, 160 
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Carcinogens 
mode of action of, 334 
Catecholamines 
free radicals of, 334 
Cations 
effect on 
hyperfine splitting in radi- 
cals, 327-28 
Raman spectrum of water, 
485 
entropy parameters for, 
28 
heat capacities of, 29 
Cell model 
for pure liquids, 373-74, 
377 


Cerium 
low temperature magnetic 
optical rotation of, 422- 
23 
Cerium fluoride 
entropy of solution of, 
32 


Cerium ion 
thermodynamic properties 
of, 33 
Cerium oxalate 
entropy of solution of, 
31 
Cerium sulfate 
magnetic optical rotation 
of, 417 
Ceruloplasmin 
copper atoms in 
electron spin resonance 
and, 336 
Cesium 
formation of gaseous ion 
of, 194 
reaction with bromine 
mechanism of, 198-99 
temperature solubility pa- 
rameter for, 22 
tungsten interaction with 
binding energy and conden- 
sation efficiency of, 
299 
Cetyl palmitate 
dielectric absorption of, 
449-50 
CF3 radical 
addition to olefins 
kinetics of, 182 
Chapman-Enskog theory 
for pair potential, 66-67 
Charge neutralization 
ion recombination in, 195- 
96 


Charge transfer 
electron spin resonance and, 
338 


off-diagonal matrix element 
and, 255 

role in radiolysis, 212- 
14 


singlet excitons and, 463- 
64 





spin excitations in ionic 
molecular crystals and, 
242-43, 254-59 
Chelates 
formation of, 126 
of metals 
triplet state of, 330 
Chelation 
of reducing agent 
in oxidation by carboxyl- 
atopentaamminecobalt 
(II) complexes, 157- 
59 


Chemiluminescence 
in electron transfer reac- 
tions, 164-65 
in oxygen addition reactions, 
176-77 
Chemisorption 
of molecular gases 
atomistics of, 312-14 
low energy electron dif- 
fraction and, 317-20 
multiple binding states 
and, 304-12 
relation to surface struc- 
ture, 312-17 
on single crystal planes, 
312-17 
work functions and, 314- 
17 


trapping probability in, 
299 


Chloranil 
isotope effects on formation 
of pi-complexes with 
toluene, 360 
Chloranil-p-phenylenediamine 


abstraction by methyl radi- 
cals, 182 
atoms produced by photoly- 
sis, 338 
carbon monoxide reaction 
with atoms of, 338 
electron-withdrawing prop- 
erties of, 357 
exchange in platinum ethyl- 
enediamine complexes, 
148 
kinetics of 
dissociation in shock tube, 
174 
hydrogen reaction with, 
179-80 


recombination of, 173- 
74 
in oxidation of metal thiocy- 
anate complexes, 149 
xenon compounds of 
Méssbauer spectroscopy 
applied to, 289 
Chlorobenzene 
conductances of tetrabutyl- 
ammonium salts in 











frequency dependence of, 
508 


relaxation time of, 443 
Chloroform 
mixtures with 
thermodynamic properties 
of, 391 
Chlorophyll 
magnetic optical rotation 
anomaly of, 425 
Chlorotrifluoromethane 
nonresonant absorption of, 
438 
Chlorpromazine 
electron spin resonance of, 
335 


Chromium 
ammonia complexes of 
electron transfer in cataly- 
sis of water exchange in, 
147-48 
bipyridine complexes of 
oxidation by cobalt am- 
monia complexes, 152 
ethylenediamine complexes 
of, 135, 137 
hydrated complexes of 
acid-catalyzed aquations 
of, 142 
electron transfer in cataly- 
sis of water exchange in, 
147-48 
formation reaction of, 123- 
24 
inner-sphere mechanism 
in oxidation of, 150 
metal-catalyzed aquation 
reactions of, 145 
oxidation by cobalt ammo- 
nia complexes, 152 
PH effect on aquation of, 
142 


rate constants for acid 
hydrolysis, 129, 

stabilization by d 
ration, 163 ~ 

water replacements in, 
127 


iodopentaaquo complex of 
aquation of, 131-33 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
isothiocyanate complexes of 
oxidation of, 149 
miscibility with tungsten 
critical temperature for, 
22 
oxalate complex of 
acid-catalyzed aquation of, 
143-44 
oxidation by carboxylatopenta- 
amminecobalt(III) com- 
plexes, 157-60 
temperature solubility pa- 
rameter of, 22 
Clathrates 


configu- 
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dielectric relaxation of, 
451-52 
Clausius-Mossotti equation 
applied to nonpolar dielec- 
trics, 434-35 
Circular dichroism 
dispersion relations and, 
413-14 
magnetic 
applications of, 399-400 
see also Magnetic optical 
activity 


302 
photolysis of 
acetylene formation in, 
226 


Cobalt 
ammonia complexes of 
acid-catalyzed aquations 
of, 142 
base hydrolysis of, 139- 
41 


oxidation-reduction reac- 
tions of, 149-50, 152 

pi-bonding in, 139 

rate constants for acid 
hydrolysis, 128-29 

rate constants for inner- 
sphere oxidations of, 
154 

replacement by cyanide, 
148 


azidopentaamine complex of 
aquation of, 130 
binding to nucleic acids, 
337 


carboxylatopentaam mine 
complexes of 
in oxidation of chromium, 
157-60 
cyanide complexes of 
inner-sphere mechanism 
in oxidation of, 150 
oxidation by cobalt ammo- 
nia complexes, 152 
rate constant for formation 
of complexes with anions, 
127-28 
EDTA complexes of 
reduction by ferrous ion, 
160 
electron capture-isomeric 
decay sequence in, 
272 
ethylenediamine complexes 
of 


base hydrolysis of, 139- 
42 

hydride intermediates for, 
138 

mercury-catalyzed aqua- 
tion of, 145 

oxidation-induced aquations 
of, 148-49 

pi-bonding in, 133, 135- 
36 


stereochemistry of, 141-42 
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exchange between water 
and methanol solvents 
heat of activation for, 
499 
halopentaamine complexes of 
reaction with metals, 
130 
hydrated complexes of 
electron transfer in cataly- 
sis of water exchange in, 
147 
magnetic optical activity 
of, 419 
PH effect on aquation of, 
142 


isothiocyanate complexes of 
oxidation of, 149 
magnetic optical rotation 
anomaly in complexes of, 
420-21 
nitratopentaamine complex of 
aquation of, 130-31 
octahedral complex of 
formation reaction of, 124- 
25 
oxalate complex of 
acid-catalyzed aquation of, 
143-44 
phenanthroline complex of 
d6 configuration of, 
“163 
as source in Méssbauer spec- 
troscopy, 265-67 
terpyridine complexes of, 
126 


tetrahedral complex of, 
124 


thiosulfatopentaammine com- 
plexes of 
oxygen- and sulfur-bonded 
linkage isomers of, 
155 
Collision integrals 
in analysis of intermolecular 
forces in solution, 380 
transport coefficient and, 
66-67 
Collisions 
between gases and solids 
experimental studies of, 
299-304 
results of, 295 
theory of, 295-98 
Compressional entropy 
in electrolyte solutions, 
502 
Computers 
in calculations of secondary 
isotope effects, 361 
in electron spin resonance, 
332 
exchanges of programs of, 
53 


in quantum chemistry, 
53 


Concentration 
effect on 
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hydration numbers of ionic 


solutions, 497 
proton conductance, 
512 


Condensation 
efficiency of 
table for inorganic sys- 
tems, 299 
Conductance 
in electrolyte solutions 
frequency dependence of, 
508 


theory of, 514-15 
proton 
solvation effects in, 511- 
13 
temperature and concen- 
tration effects on, 512 
salt 
pressure effects on, 510- 
11 
solvation effects in, 509- 
11 
viscosity and, 510 
Conformal sets 
in LCAO relations, 38 
Congruence 
applied to hydrocarbon mix- 
tures, 382-84 
Contact potential 
in determination of work 
function, 316 
Coordinated ligands 
effect on replacement of 
water, 126 
oxidation and reduction of, 
148-50 
Copper 
binding to nucleic acids, 
337 


electron spin resonance of 
ceruloplasmin and, 
336 

hydrated complex of 

formation reaction of, 

123-24 

hydrogen atoms impinged 
upon, 

isomer shift in 57Co and 
119Sn matrices in Méss- 
bauer spectroscopy, 


as matrix in 57Co Méssbauer 


spectroscopy, 266 
reaction with NiEDTA, 146- 
47 
Correlation energy 
Hartree-Fock method and, 
46-47 
Correspondence theory 
applied to hydrocarbon mix- 
tures, 382-84 
in thermodynamics, 27 
Coulomb hole 
Hartree-Fock method and, 
47 
Coulomb repulsion integral 
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in pi-electron theory, 
38 


Cross section 
of ion-molecule reaction 
relation to molecular 
weight, 210 
Crystal field mixing 
crystal structure effect on, 
465 
Crystals 
adsorption on single planes 
of, 312-17 
Debye temperature for, 67- 
68 


electron spin resonance of 
evaluation of coupling con- 
stants in, 333 
equilibrium separation of, 
68 


intermolecular forces of, 
67-68 
ionic molecular 
spin excitations in, 237- 
59 
liquid 
dielectric relaxation in, 
448-49 
low energy electron diffrac- 
tion of 
relation to structure, 317- 
20 
mixed 
electronic spectra of, 469- 
72 
molecular 
dielectric relaxation in, 
449-52 
energy transfer in, 472- 
17 


vibrational modes in, 
459 


properties of 
relation to pair potential, 
67-68 
structure of 
predictions for, 21 
s and p electrons and, 
19 
triplet state energy transfer 
in, 331 
Cubic structure 
s and p electrons and 
body-centered, 19 
face-centered, 19 
Cuprene 
formation from radiolysis 
of acetylene, 211 
Cupric formate tetrahydrate 
dielectric properties of, 
451 
Curie-Weiss formula 
for paramagnetic suscepti- 
bility, 239 
Cyanide 
cobalt complexes of 
inner-sphere mechanism 
in oxidation of, 150 


oxidation by cobalt ammo- 
nia complexes, 152 
iron complexes of 
metal-catalyzed aquations 
of, 145 
in replacement of ammonia 
in cobalt complexes, 
148 


Cyanide radicals 
in abstraction of hydrogen, 
183 
behavior in active nitrogen, 
185 
Cyanocarbon acids 
relation between acid 
strengths and thermody- 
namic properties, 499 
Cyanocarbons 
charge-transfer crystals 
of, 255 
Cycloalkanes 
decomposition in photolysis 
of, 2 
radiolysis of, 210 
Cyclobutane 
decomposition in photolysis 
of, 221 
photoionization of, 213- 
14 


Cyclobutanone 
decomposition in photolysis 
of, 225 
Cyclobutene 
isomerization to butadiene 
rate constant for, 188 
Cycloheptatrienyl radical 
nonuniform spin-density 
distributions in, 324- 
25 
temperature effect on hyper- 
fine splitting of, 324 
Cyclohexadienyl radical 
reaction with isopropyl radi- 
cal, 181 
Cyclohexane 
binary mixtures with quasi- 
dimers 
thermodynamic study of, 
385 
decomposition in photolysis 
of, 221 
dioxane mixture with 
excess volume of mixing 
in, 391 
dissolved in solid krypton 
radiolysis of, 213 
fluorocarbons solubility in, 
392 
hexane mixtures with 
charge transfer in radioly- 
sis of, 212 
liquid phase radiolysis of 
solutions of 
radical yields in, 217- 
18 


neutralization in radiolysis 
of, 218 








thermodynamic properties 
of mixtures with 
n-alkanes, 386 
benzene, 390 
carbon tetrachloride, 
390 
n-hexadecanes, 386 
Cyclohexanol 
irradiation with 1.5 MeV 
electrons, 339 
Cyclohexanone 
dielectric behavior of, 
450 
liquid phase radiolysis of 
excited molecules formed 
in, 227 
magnetic optical rotation 
anomaly of, 425 
Cyclohexene 
mercury photosensitized 
photolysis of, 223 
Cyclohexyl radical 
electron spin resonance of, 
326 
Cyclopentadienyl radicals 
MOssbauer spectroscopy 
applied to, 274-75 
nonuniform spin-density 
distributions in, 324- 
25 
Cyclopentane 
cyclohexane mixtures with 
charge transfer in radioly- 
sis of, 212 
pressure effect on radiolysis 
of, 216 
Cyclopentanone 
decomposition in photolysis 
of, 224 
liquid phase radiolysis of 
excited molecules formed 
in, 227 
Cyclopentyl radical 
reaction with deutero-methyl 
radical, 181 
Cyclopropanes 
isomerizations in pyrolysis 
of, 187 
Cystine 
irradiation with 1.5 MeV 
electrons, 339 
Cytochrome-c 
magnetic optical rotation 
applied to, 424-26 


D 


Davydov splitting 
in molecular crystals, 472- 
73 
Debye temperature 
for crystals, 67-68 


relations in Méssbauer spec- 


troscopy, 267 
of solids, 296 


variation with energy accom- 


modation coefficient, 304 
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Debye theory 
of dielectric behavior in 
alternating field, 439- 
40 
Decomposition 
of intermediate-sized mol- 
ecules 
use in kinetics, 186 
of neutral excited molecules 
in radiation chemistry, 
220-26 
Defect theory 
of nonstoichiometry in high 
temperature chemistry, 
97-102 
Degeneracy 
of 1Pyy states 
magnetic field effect on, 
405-6 
of reaction paths 
rotational symmetry num- 
bers and, 193 
Degradation 
coefficient of, 86 
Density 
of solutions in acetonitrile, 
503 
Desorption 
in surface chemisorption 
studies, 304-9 
Deuterium 
carbon bond with 
dipole moment and vibra- 
tions in, 350 
electron density in, 353 
effect on phosphorescence 
of aromatic hydrocar- 
bons, 460 
hyperfine splitting related 
to hydrogen, 324 
primary isotope effects of, 
362 
reaction with 
argon gaseous ion, 197 
hydrogen, 177-78 
nitrogen molecular ion, 
198 
secondary isotope effects of 
hyperconjugation and, 363- 
64 
inductive and steric effects 
and, 357-61, 363-64 
origin of, 349-54 
substituents and, 354-57 
theoretical calculations of, 
361-64 
vibrational zero-point ener- 
gy difference from hydro- 
gen, 352 
see also Hydrogen 
Deuterium oxide 
see Heavy water 
Deuteromethyl isocyanide 
unimolecular isomerization 
of 
pressure and, 190 
Deuteromethyl radicals 
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in abstraction of hydrogen 
activation energy for, 
182 
reaction with cyclopentyl 
radical, 181 
1, 4-Diacetobenzene 
relaxation time of, 443- 


Ad 
Diamagnetic molecules 
Becquerel equation for, 
424 


Diatomic molecules 
of inert gases 
vibrational energies of, 
191 
magnetic rotation spectra 
of, 426-27 
Diazofluorene 
fluorenylidene in crystal of 
electron spin resonance 
of, 330 
Diazomethane 
photolysis of 
decomposition in, 223- 
24 


pressure effect on, 232 
Diborane 
bonding in, 44 
Dibromodichloromethane 
intramolecular rotation in, 
450 
Dibutyl tin 
Mossbauer parameter and 
oxidation kinetics of, 
282 
p-Dichlorobenzene 


~ triplet states of, 474 


Dichloroethane 
tetrapropylammonium bro- 
mide in 
distance of closest approach 
for, 507 
Dichroism 
magnetic circular 
applications of, 399-400 
see also Magnetic optical 
activity 
Dielectric constant 
difference between low- and 
high-frequency, 441 
of gas in dispersion region, 
438 


Dielectric polarization 
dipole moment and, 436 
of nonpolar dielectrics, 434- 
35 
review on, 433-36 
theories of, 433-34 
vibrational transitions and, 
435-36 
see also Dielectric relaxa- 
tion; Dielectrics 
Dielectric relaxation 
Debye theory of, 439-40 
hydrogen bond effects and, 
447 


inversion and, 444-45 
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in liquid crystals, 448- 
49 


in liquids, 439-42 
liquid structure and, 445- 
48 
in molecular crystals, 449- 
52 
molecular forces and struc- 
ture and, 442-48 
in nonpolar gases, 436- 
38 
in polar gases, 438-39 
in polymers, 452-53 
review on, 436-53 
side group rotation and, 
443-44 
time and, 442 
in water, 491 
see also Dielectric polariza- 
tion; Dielectrics 
Dielectrics 
atomic polarization in, 435- 
36 
of ionic solutions 
related to ionic hydration, 
496-97 
literature on, 433 
vibrational polarization in, 
435-36 
of water, 446 
see also Dielectric polariza- 
tion; Dielectric relaxa- 
tion 
Diethyl ether 
ESR study of sensitized de- 
composition of, 340 
Diffraction 
low-energy electron 
in chemisorption of molec- 
ular gases, 317-20 
Diffusion 
in electrolyte solutions 
measurement of, 513 
solvation effects on, 513- 
14 
Diffusion coefficients 
in mixtures, 381 
Difluoroamino radicals 
in abstraction of hydrogen 
activation energy for, 
182 


Dihydropyrazine radical 
sigma-pi parameters for, 
326 
~ Diidobenzene 
triplet states of, 474 
Dilution 
Ostwald's law of, 4 
p-Dimethylamino azobenzene 
carcinogenic activity of, 
334 


N, N-Dimethylaniline 
relaxation time of, 444 
2, 2'-Dimethylbianthrane 
ESR associated with photo- 
chromism in, 338 
2, 6- Dimethylcyclohexanone 
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decomposition in photolysis 
of, 224 
Dimethylformamide 
electron spin resonance of, 
329 


2, 6-Dimethylphenol 
relaxation time of, 444 
2, 6-Dimethylpyridine 
isotope effects on Sy2 reac- 
tions of, 364 
p-Dinitrobenzene 
anion radical of 
electron spin resonance of, 
328 
Dioxane 
excess volume of mixing in 
mixtures with 
benzene, 391-92 
carbon tetrachloride, 391- 
92 


cyclohexane, 391 
fluorocarbons solubility in, 
392 
water mixture with 
dielectric properties of, 
446, 491 
Diphenyl alkanes 
excimer emission of, 
468 
Diphenyl ether 
relaxation time of, 445 
Diphenyl methane 
benzene mixture with 
thermodynamic properties 
of, 385-86 
Diphenylmethylene 
in crystal of benzophenone 
electron spin resonance 
of, 330 
Diphenylmethy] radicals 
electron spin resonance of, 
340 
2, 5-Diphenyloxazole 
energy transfer in photoly- 
sis of, 231 
1, 2-Diphenylph 
cyclobutene 
triplet ground state of, 
330 
Dipheny] tin 
Mossbauer parameter and 
oxidation kinetics of, 
282 
Dipheny] tin dichloride 
intensity asymmetry in 
Mossbauer spectrum of, 
284-85 
Dipole-dipole interaction co- 
efficients 
for pair potentials, 61 
Dipole moment 
dielectric polarization and, 
436 
of isobutane, 452 
of isotopes, 350 
nonresonant absorption in 
nonpolar gases and, 





thro(1) 





436-38 
of propane, 452 
vibrational energy and, 
50 


Dipole polarizabilities 
Hartree-Fock method for, 
45-46 
Dipoles 
rotating | 
dielectric loss in, 441 
Dirac functions 
in magnetic optical activity 
theory, 408 
Dispersion 
magnetic optical activity 
and, 413-14, 419 
Dispersion forces 
for interaction energy of 
spherically-symmetric 
molecules, 61-62 
Distortion polarization 
in dielectrics, 435 
DNA 
bases comprising, 333 
electron spin resonance of, 
334-35 
Dodecanes 
fragmentation of, 215 
Dodecyl alcohol 
relaxation time of, 447 
Doppler velocity 
applied to Méssbauer spec- 
troscopy, 264 
Dosimetry 
in radiation chemistry, 
206 
Double-resonance 
applications of, 340-41 
in Méssbauer spectroscopy, 
279 
Drugs 
of central nervous system 
mode of action of, 334- 
35 
Durene 
fluorescence spectrum of 
naphthalene in mixed 
crystal of, 470 
Dysprosium 
chloride complex of 
magnetic optical rotation 
anomaly of, 421 
low temperature magnetic 
optical rotation of, 
423 


E 


EDTA 
cobalt complexes of 
reduction by ferrous ion, 
160 
nickel complex with 
reaction with zinc and 
copper, 146-47 
Eigenvalues 
in LCAO model 





partial derivatives of, 
38-39 
Electric-field vector 
for circularly polarized 
wave, 400 
Electric moment 
induced 
in Maxwell's equation for 
electromagnetic wave in 
solution, 401 
Electrolytes 
entropies of, 27-28 
solutions of 
diffusion behavior in, 513- 
14 
electrostriction in, 500- 
3 


frequency dependence of 
conductance in, 508 

hydration numbers in, 496- 
98 


infrared spectrum of, 488- 
89 


ion hydration in, 494-500 

ionization processes in, 
499-500 

literature on, 481-82 

partial molal volumes in, 
500-3 

proton conductance in, 
511-13 

Raman spectra of, 485, 
488-89 

salt conductance in, 509- 
11 

salting-out in, 503-7 

solvation and structural 
aspects of, 481-518 

tetraalkylammonium salts 
in, 507-9 

theory of conductance in, 
514-15 

theory of relaxation in, 
515 


thermodynamic behavior 
of, 515-18 
transport processes in, 
509-14 
water structure in relation 
to, 482-94 
see also Ions 
Electron 
half-reaction 
nomenclature of, 18-19 
thermodynamic properties 
of, 18-19 
hydrated 
nomenclature of, 18 
resonance studies of, 
341 


Electronic energy 
calculation for molecules, 
349-50 
Electronic spectra 
of mixed crystals, 469-72 
of  - rca crystals, 472- 
4 
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of organic molecules 

excimers and, 466-69 

literature on, 457-58 

pressure effect on, 466 

radiationless processes 
and, 460-62 

singlet excitons and, 462- 
66 


spin-orbital coupling and, 
474-77 

vibronic theory of, 458- 
60 


Electron nuclear double- 
resonance 
applications of, 340-41 
Electron-pair wave functions 
in quantum chemistry, 48- 
51 


Electron paramagnetic reso- 
nance 
in atomic kinetics, 180 
Electron spin resonance 
applied to radicals interac- 
tions with their environ- 
ment, 327-30 
biological applications of, 
333-37 
charge transfer and, 338 
evaluation of coupling con- 
stants in, 333 
hyperfine splitting related 
to NMR spectra, 
325 
line shape functions and, 
331 


literature on, 323 

organic radicals in solution 
and, 323-26 

radiation and, 337-40 

of radicals containing non- 
metallic elements, 326- 
27 

of species condensed from 
flames, 339 

theory of, 332-33 

in triplet state systems, 
330-32 

Electron transfer reaction 

in catalysis of aquation, 

147-48 





in, 164- 


Franck-Condon principle of, 
161-63 

free energy change in, 163- 
64 


nuclear configurations in, 
162 


Electrophilic substitution 
for aquation reactions, 145- 
47 


Electrostriction 
in electrolyte solutions, 
500-3 


Energy 
bonding 
definition of, 20 


561 
electronic 
calculation of, 349-50 
for evaporation 


surface chemisorption and, 
307 
excitation 
charge-transfer ionic 
crystals and, 257 
free 
see Free energy 
promotion 
relation to bonding energy, 
20 
rate of dissipation of 
related to trapping prob- 
ability, 300 
sublimation 
relation to bonding energy, 
20 
—— related to, 
total in molecule, 349 
vibrational 
isotope effects and, 350 
Energy accommodation coef- 
ficient 
in collisions, 296 
effect of angle of incidence 
on, 298 
for rare gases adsorption on 
tungsten, 302 
temperature effect on, 302 
variation with Debye temper- 
ature, 304 
Energy integrals 
transform techniques for, 
52 
Energy transfer 
in alloys, 303 
in biphenyl crystals with 
impurities, 471-72 
efficiency of 
— ity layer and, 


relation to binding energy 
to lattice, 297 
in weakly attracting sys- 
tems, 296-97 
in molecular crystals, 472- 
77 


of triplet state, 331 
Enthalpy 
of hydrogen bond formation, 
484 


of phase transition of 
Wurster's blue perchlo- 
rate, 252 
temperature related to, 
86 
Entropy 
of activation 
in inner-sphere and outer- 
sphere oxidation reac- 
tions, 151 
change in ionization of acids 
relation to volume change, 
499-500 
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of electrolytes, 27-28 
electronic 
of gaseous atoms, 94 
of half-reaction electron, 
18-19 
of lanthanides, 29-33 
magnetic 
problems in measuring, 
29-30 
nomenclature for, 17-18 
of phase transition of 
Wurster's blue per- 
chlorate, 252 
of rate earth ions, 33 
relationship with heat capac- 
ity, 17-18 
of solution 
comparsion between H20 
and D290, 492 
temperature related to, 86 
Equation of state 
expressions for, 382-83 
Equilibrium constant 
determination of, 33 
Equilibrium separation 
of crystals, 68 
Erbium 
low temperature magnetic 
optical rotation of, 
423 
magnetic optical rotation 
anomaly of complexes of, 
420 


Estrogens 
free radicals of, 334 
Ethane 
dissociation of 
high frequency factors in, 
186 


kinetics of sulfur addition to, 
176 


radiolysis of 
number of excited mole- 
cules formed per ion 
pair in, 226 
pressure effect on, 216 
Ethanol 
delayed monomer emission 
of excimers in, 468 
effect on heats of solution 
of nonelectrolytes and 
ions, 368 
entropies of cations in, 
495 
ESR study of sensitized de- 
composition of, 340 
liquid phase radiolysis of 
neutralization in, 218 
Ethers 
radicals arising from X 
irradiation of, 340 
Ethoxy radicals 
reaction with ethylene 
mechanism of, 185 
Ethylbenzene 
relaxation time of, 443 
Ethylcyclopropane 
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kinetics of thermal isom- 
erization of, 190 
Ethylene 
alpha irradiation of 
mass spectrometry study 
of, 211 
Clausius-Mossotti expres- 
sion for, 434 
ethoxy radical reaction with 
mechanism of, 185 
gas phase radiolysis of 
charge transfer in, 
213 
competition between prod- 
ucts in, 211 
number of excited mole- 
cules formed per ion 
pair in, 226 
Gaussian sets applied to, 
44 
mass spectral pattern of, 
214 


nitrogen titration by, 
179 


oxygen addition to 
rate constant for, 180 
photoelimination from pen- 
tanone, 224 
proton transfer to, 209 
self-consistent field treat- 
ment of, 44 
Ethylenediamine 
chromium complex of 
hydrolysis of, 135, 137 
cobalt complex of 
= intermediates for, 
138 
hydrolysis of, 133-37 
mercury-catalyzed aqua- 
tion of, 145 
oxidation- induced aqua- 
tions of, 148-49 
pi-bonding in, 133, 135- 
36 


rate of base hydrolysis of, 
139-42 

stereochemistry of, 141- 
42 

stereochemistry of aqua- 
tion reactions of, 148- 
49 

metal complexes of 


nickel complex of 
acid-catalyzed aquations 
of, 14 
platinum complex of 
chloride exchange in, 
148 
rhodium complex of 
hydrolysis of, 134-35, 
137-38 
pi-bonding in, 138 
Ethylene oxide hydrate 
ice lattice in, 452 
Ethyl radicals 





kinetics of addition to vinyl 
groups, 182-83 
Ethyl stearate 
dielectric behavior of, 
450 
Europium 
hydrated complexes of 
inner-sphere mechanism 
for oxidation of, 153 
oxidation by cobalt ammo- 
nia complexes, 152 
magnetic optical activity in 
transition of, 419 
reaction with nitrate com- 
plex, 156 
resonance studies on ionic 
forms of, 341 
Evaporation 
energy for 
surface chemisorption and, 
307 


Excimers 
electronic spectra of organic 
molecules and, 466- 
69 
Excitation energy 
charge-transfer ionic crys- 
tals and, 257 
Excitations 


spin 
in ionic molecular crystals, 
237-59 
Exciton energy 
in anthracene, 465-66 
Excitons 
free energy of, 253 
phase transitions in, 251- 
54 


phonon interactions with, 
246-51 
singlet 
charge transfer and, 463- 
64 


electronic spectra and, 
462-66 
pressure effect on, 466 
singlet-triplet transitions 
in molecular crystals, 
472-77 
see also Triplet excitons 
Exp-6 potential 
for pair potential, 71-72 
Exp-6-8 potential 
for pair potential, 72-73 


F 


Ferricinium compounds 
molecular orbital treatment 
of, 275 
Ferricinium picrate 
quadrupole splitting in, 
274 


Ferric oxalate 
photolysis and radiolysis of, 
271-72 
Ferric sulfate 











recoil-free absorption in 
solutions of, 273 
Ferrocene 
Méssbauer spectroscopy 
applied to, 274-75 
radiolysis of, 272 
Ferrole compounds 
Méssbauer spectroscopy : 
applied to, 276 
Ferrous ammonium sulfate 
quadrupole splitting of fro- 
zen solutions of, 272 
Ferrous chloride 
electric field gradient at 
iron atom in, 271 
Ferrous perchlorate 
discontinuities in properties 
of frozen solutions of, 
272 


Ferrous sulfate 
recoil-free absorption in 
solutions of, 273 
Field emission 
in surface chemisorption, 
309-12 
in work function determina- 
tion, 315-16 
Field ion microscopy 
in chemisorption studies, 
312-14 
Flash desorption 
in surface chemisorption 
studies, 304-9 
Flash photolysis 
new apparatus for, 206 
see also Photochemistry; 
Radiation chemistry 
Flavoproteins 
electron spin resonance of, 
336 
Flory-Huggins equation 
in hydrocarbon mixtures, 
385 


Fluorene 
electronic spectrum of an- 
thracene in mixed crys- 
tal of, 469-70 
electronic spectrum of py- 
rene in mixed crystal of, 
471 
Fluorenylidene 
in crystal of diazofluorene 
electron spin resonance 
of, 330 
Fluorescence 
of aromatic hydrocarbons 
deuterium effect on, 
460 
in neutralization after radio- 
lysis, 218-19 
quenching of 
— level changes with, 
0 


Fluorides 
dissociation energies of, 
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carbon monoxide compound 
with 
ESR spectrum of, 338 
electronic entropy of, 
94 


methyl radicals with 
hyperfine splitting of, 
327 
recombination reactions 
of, 180-81 
xenon compounds of 
Méssbauer spectroscopy 
applied to, 288 
Fluorite 
lattice structure of, 99- 
100 
Fluorobenzene 
toluene mixture with 
thermodynamic properties 
of, 392 
Fluorocarbons 
solubility in cyclohexane and 
dioxane, 392 
Fluoronitrobenzene radical 
electron spin resonance of, 
326 
Fluorotoluene 
NMR chemical shifts of, 
351 
Fluids 
see Liquids 
Force constants 
application of, 357-58 
relation to isotope effects, 
361-62 
Forces 
intermolecular 
statistical mechanics in 
study of, 59-80 
see also Intermolecular 
forces; Molecular forces; 
Pair potential 
Formation reactions 
of octahedral complexes, 
120-28 
rate constant for 
dependent on concentration 
of entering ligand, 127- 
28 


independent of concentra- 
tion of entering ligand, 
122-27 
Formic acid 
isotope effect on dissociation 
constant of, 357-59 
FORTRAN programs 
in quantum chemistry, 51, 
53 
Fragmentation 
of parent ions 
in radiation chemistry, 
214-17 
Franck-Condon principle 
of electron transfer reac- 
tions, 161-63 
Free energy 
in electron transfer reac- 


tions, 163-64 
equation for, 23 
of excitons, 253 
of half-reaction electron, 
18-19 
inner-sphere and outer- 
sphere mechanisms of 
oxidation and, 154-55 
nomenclature of, 16-17 
of solution 
isotope effect on, 367 
Free radicals 
containing nonmetallic ele- 
ments 
electron spin resonance 
of, 326-27 
disproportionation-combina- 
tion ratios for, 181 
interactions with environ- 
ment 
electron spin resonance 
, a 
ionic 
paramagnetic properties of, 
238-43 
triplet excitons of, 240- 
42 
of nitrogen trioxide, 25- 
26 
orbitally degenerate 
configurational interaction 
theory for, 325 
organic 
electron spin resonance 
and, 323-26 
phase transitions in, 251- 
54 


solid 
classification of, 237 

spin-spin exchange between, 
329 

see also Radicals 

Free volume theory 

for hydrocarbon mixtures, 

388 


for pure liquids, 373-74 
Freezing point depression 
relation to salting-out 
behavior, 507 
Frequency 
effect on conductance in 
electrolyte solutions, 
508 


G 


Gadolinium 
magnetic optical rotation of, 
416, 423 
8 state behavior of, 428 
thermodynamic properties 
of ion of, 33 
Gadolinium chloride 
thermodynamic properties 
of, 30-31 
Gases 
chemisorption of 
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atomistics of, 312-14 
low energy electron dif- 
fraction and, 317-20 
multiple binding states 

and, 304-12 
on single crystal planes, 
312-17 
work functions and, 314- 
17 
collisions with solids 
experimental studies of, 
299-304 
results of, 295 
theory of, 295-98 
dense 


theories of, 373-79 
dielectric relaxation in, 
436-39 
kinetics of 
in abstraction reactions by 
radicals, 182-84 
in atom addition reactions, 
175-77 
in atom recombination re- 
actions, 173-75 
in atom transfer reactions, 
177-80 
in elementary atom reac- 
tions, 173-80 
in elementary radical re- 
actions, 180-86 
general radical chemistry 
and, 184-86 
in ionic reactions, 193- 


98 
molecular beams and, 198- 
200 


in radical addition reac- 
tions, 182-83 
in radical recombination 
reactions, 180-81 
theoretical work on, 190- 
93 
in unimolecular reactions, 
186-90 
magnetic optical rotation 
applied to, 425 
mixtures of 
thermodynamics of mixing 
in, 390-91 
molecular 
chemisorption of, 304- 
20 


nonpolar 
nonresonant absorption in, 
436-38 
polar 
nonresonant absorption in, 
438-39 
transport coefficients of 
pair potentials and, 66- 
67 


virial coefficients of, 379- 
80 


Gaussian basis sets 
in quantum chemistry, 42- 
44 
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Gaussian functions 
Laplace transform of, 
52 
and Slater-type orbitals, 
44, 51 
Germanium 
low energy electron diffrac- 
tion of, 318 
X-ray scattering factor of 
Hartree-Fock wave func- 
tion for, 45 
Germany 
physical chemistry in, 1- 
14 


Gibbs energy 
see Free energy 
Glass 
rare gases interaction with, 
301 
Glycerol 
viscosity of 
pressure effect on, 446- 
47 


Gold 

in catalysis of aquation re- 
actions, 145 

interaction with gold 

binding energy and conden- 

sation efficiency of, 
299 

isomer shift in 57Co and 
119§n matrices in 
Méssbauer spectroscopy, 
266 

as matrix in 57Co and 119sn 
Méssbauer spectroscopy, 
267 


molybdenum interaction with 
binding energy and conden- 
sation efficiency of, 299 
palladium alloy with 
energy transfer and accom- 
modation coefficient in, 
303 
rare gases scattering from, 
302 


Gol'danskii Effect 
in Méssbauer spectroscopy, 
283-86 
Graphite 
carbon interaction with 
binding energy and conden- 
sation efficiency of, 
299 


Grey tin 
electron configuration of, 
278 


Guggenheim- McGlashan poten- 
tial 
for pair potential, 74-75 
H 


+ 


one-center expansions of, 
39-40 
Hg 





potential energy surface 
for, 193 


Hafnium 


temperature solubility pa- 
rameter of, 22 


Half-reaction electron 


nomenclature of, 18-19 


thermodynamic properties 
of, 18-19 


Halides 


of rare earths 
thermodynamic data for, 
30-31 
in replacement in platinum 
ammonia complexes, 
148 


Halogens 


effect on 
aquation of iodopentaaquo- 
chromium complexes, 
131-33 
hydrolysis of cobalt ammo- 
nia complexes, 128- 
29 
reactions with alkalis 
molecular beam studies of, 
199 


Hamiltonian 


for elementary spin excita- 
tions of ionic molecular 
crystals, 257-58 

for exciton-phonon interac- 
tions, 249 

in magnetic optical activity 
theory, 407 

in paramagnetic spin excita- 
tions, 242 

in triplet exciton theory, 
243-45 

Hartree-Fock method 

carbon disproportionation 
reactions in, 38 

correlation energy and, 
46-47 

extended solution of, 47 

in quantum chemistry, 44- 
48 


Heg 
Rydberg states of, 39 
Hegt 
appearance potential of, 
194 


see also Helium, gaseous 
ion of 
Heat capacity 
of electrolytes, 29 
of half-reaction electron, 
18-19 
isotope effects on, 368 
of lanthanides, 29-33 
nomenclature for, 17-18 
of rare earth ions, 33 
relationship with entropy, 
17-18 
Heats of mixing 
in hydrocarbon mixtures, 
384 











Heats of solution 
of nonelectrolytes and ions 
ethanol effect on, 368 
Heavy water 
dioxane mixture with 
dielectric relaxation of, 
446 


equilibrium between bound 
and free moieties of, 484- 
85, 488 
ESR spectrum of gamma- 
irradiated, 339 
hydrogen bond in 
compared to H20, 492 
infrared spectrum of, 488- 
89 
Raman spectrum of, 483- 
84 
reaction with H2O 
equilibrium constant for, 
368-69 
significant structure theory 
applied to, 375 
solution properties com- 
pared with H20, 492- 
93 
temperature for maximum 
density of, 375 
transition states in, 366 
see also Water 
Helium 
energy accommodation co- 
efficient of 
temperature effect on, 
302 
exp-6 potential for, 72 
gaseous ion of 
appearance potential of, 
194 


reactions involved with, 
195 

reaction with carbon mon- 
oxide, 197 

in three-body association 
reactions, 196-97 

hydrogen interaction with 

Gaussian sets applied to, 

43 


interaction energy of inter- 
action with 
platinum, 303 
tungsten, 303 
interaction with lithium flu- 
oride lattice, 301 
mixtures of 
quantum phase-shift cal- 
culation for, 381-82 
pair potential of 
dipole-dipole interaction 
coefficient for, 61 
potential energy of, 59-60 
scattering on platinum, 
301 
see also Rare gases 
Hemoglobin 
oxy form of 
magnetic optical rotation 
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anomaly of, 425 
n-Heptanol 
principal relaxation time of, 
445 


Heterocyclics 
nitrogen 
fluorescence of, 462 
spin-orbital coupling in, 
476 


n-Hexadecane 
cyc¥ohexane mixture with 
thermodynamic properties 
of, 386 
Hexafluoroacetone 
photolysis of 
decomposition in, 225 
trifluoroacetyl radical for- 
mation in, 185-86 
Hexamethylacetone radical 
— splitting of, 


Hexanes 
cyclohexane mixtures with 
charge transfer in radioly- 
sis of, 212 
xenon solutions of 
charge transfer in radioly- 
sis of, 213 
2-Hexanone 
photolysis of 
excited molecules formed 
in, 230 
5-Hexenal 
formation in radiolysis of 
cyclohexanone, 227 
High temperature chemistry 
bonding and, 91-97 
defect theory of nonstoichi- 
ometry, 97-102 
definition of, 84-88 
literature on, 83 
methods for averaging In P 
versus T-1 in, 88-91 — 
quantum mechanics and, 
91-97 
solids in, 97-102 
table of thermochemical 
quantities in, 103-7 
Holmium 
chloride complex of 
magnetic optical rotation 
anomaly in, 421 
Hormones 
mode of action of, 334 
Hydrated electron 
nomenclature of, 18 
Hydrates 
dielectric behavior of, 
451 
Hydration numbers 
of ionic solutions, 496- 


98 
Hydrides 
as intermediates in forma- 
tion of rhodium com- 
plexes, 138 
of organic tin compounds 
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quadrupole interactions 
of, 283 
Hydrocarbons 
alcohol mixtures with 
heat of mixing in, 392 
aromatic 
deuterium effect on phos- 
phorescence of, 460 
excimer states in, 467 
zero-field parameters of 
lowest triplet state of, 
331 
charge-transfer crystals of, 
255 


decomposition of 
excitation and, 220-21 
gas phase radiolysis of 
hydrogen yield and neutral- 
ization in, 219 
hydrogen abstraction from 
by difluoroamino radicals, 
182 
hydrogen transfer of, 209- 
10 


hydrophobic interactions of, 
491 


mercury photosensitized 
decomposition of, 222- 
23 


mixtures of 

congruence principle ap- 
plied to, 382-84 

free volume theory for, 
388 

heats of mixing in, 384 

principle of corresponding 
states applied to, 382- 
84 

quasi-lattice theory in, 
385-87 

significant structure theory 
applied to, 388-89 

thermodynamic properties 
of, 382-90 

volumes of mixing in, 
384 


sulfur addition to, 176 
see also Acetylene; Alkanes; 
Aromatic hydrocarbons; 
Olefins; Saturated hydro- 
carbons 
Hydrogen 
abstraction of 
by radicals, 182-84 
by triplet benzophenone, 
225 
adsorption to nickel 
low energy electron dif- 
fraction and, 318-19 
carbon bond with 
in benzene, 34 
dipole moment and vibra- 
tions in, 350 
electron density in, 353 
in propylene, 34 
in catalysis of formation of 
rhodium complexes, 138 
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chemisorption on tungsten 
work function of, 317 
exp-6 potential for, 72 
Gaussian basis sets applied 
to, 42-43 
helium interaction with 
—_- sets applied to, 
4 
Hg~ transfer of, 209-10 
hyperfine splitting related to 
deuterium, 324 
impingement upon copper 
surface, 300 
interaction with hydrogen 
binding energy and conden- 
sation efficiency of, 
299 
interaction with tungsten sur- 
face, 300 
kinetics of reaction with 
chlorine, 179-80 
deuterium, 177-78 
pair potential of 
dipole-dipole interaction 
coefficient for, 61, 
64 


propylene reaction with atom 
of 
electron spin resonance 
and, 339 
quadrupole moment of, 
40 


scattering on 
nickel, 301 
platinum, 301 
transfer reactions of 
in radiation chemistry, 
209-10 
resonant electron exchange 
applied to, 192-93 
tungsten interaction with 
binding energy and conden- 
sation efficiency of, 
299 


vibrational zero-point energy 
difference from deuterium, 
352 


yield in gas phase radioly- 
sis of hydrocarbons 
neutralization and, 219 
see also Deuterium 
Hydrogen bond 
dielectric relaxation and, 
447 


of heavy water, 492 
in water 
charge-separation effect 
in, 483 
compared to heavy water, 
492 
configurations for, 490 
covalent nature of, 493 
energy of, 484 
enthalpy of formation, 
484 


two-state theories and, 
485-86 
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Hydrogen chloride 
vibrationally excited mole- 
cule of 
rate constants for produc- 
tion of, 179 
Hydrogen peroxide 
= irradiation of, 
339 
Hydrogen sulfide 
single-center calculations 
for, 41 
Hydrolysis 
acid-catalyzed 
in ligand replacement by 
water, 128-39 
base-catalyzed 
in ligand replacement by 
water, 139-42 
Hydronium ion 
planar structure of, 44 
single-center calculations 
for, 41 
Hydrophobic interactions 
in water solutions, 491 
Hydroquinone 
as clathrate cage in Méss- 
bauer spectroscopy, 
268 
Hydroxo complexes 
oxidation-reduction reac- 
tions of, 160-61 
Hydroxy! proton 
PH dependence on hyperfine 
splitting of, 325 
Hyperconjugation 
isotope effects and, 363- 
64 


Hyperfine splitting 

of organic radicals in solu- 

tion 
temperature effect on, 

324-25 

theory of, 332-33 

see also Electron spin reso- 
nance 


Ice 
ESR spectrum of gamma- 
irradiated, 339 
high-pressure 
dielectric properties of, 
451 
Iminoxy radicals 
nature of unpaired electron 
in, 327 
yr won 119 
isomer shift in Sn matrix 
in Méssbauer spectros- 
copy, 266 
Indoles 
free radicals of, 334 
Inert gases 
see Rare gases 
Inner-sphere complexes 
in formation reactions, 122 





in oxidation-reduction 
reactions 
criteria for, 151, 153 
free energy change and, 
154- 
inorganic-bridging ligands 
in, 154-57 
methods of studying, 150- 
53 
organic bridging ligands 
in, 120, 157-60 
rate constants for, 154 
Inorganic compounds 
decomposition of 
in photolysis, 225-26 
sublimation of 
factors controlling, 102- 
10 


Inorganic reactions 
in solution 
kinetics of, 119-65 
Insulin 


free radicals of, 334 
Interaction energy 
of spherically-symmetric 
molecules 
London dispersion forces 
for, 61-62 
Intermolecular forces 
crystal properties and, 67- 
68 


literature on, 59 
in nonelectrolyte solutions 
collision integrals and, 
380 
crystal data for, 382 
simple interactions and, 
379 
transport properties and, 
380-82 
virial coefficients and, 
379-80 
pair potentials and, 61-77 
physical properties and, 
65-69 
potential energy and, 59- 
61 
statistical mechanics in 
study of, 59-80 
triplet potentials and, 77- 
79 


see also Molecular forces; 
Pair potential 
Internal conversion 
electronic spectra and, 
460 
Internal energy 
of crystal 
equation for, 67 
Internuclear distances 
in electron transfer reac- 
ions, 161 
Intersystem crossing 
in aromatic hydrocarbons 
fluorescence and, 461- 
62 


Inversion 











dielectric relaxation and, 
444-45 
Iodine 
compounds of 
use in Méssbauer spectros- 
copy, 286-88 
26.8 keV resonance line of 
use in Méssbauer spectros- 
copy, 268 
kinetics of 
addition to cis-butene, 
180 
addition to methane, 180 
Mossbauer effect in, 287 
partial isomer shift data in 
oxygen and chlorine lig- 
ands of, 275 
solubilities in hydrocarbons, 
393 
xenon clathrate of 
Mossbauer spectrum of, 
289 
Ionic field 
effect on salting-out, 506- 
7 


Ionic molecular crystals 
charge-transfer complexes 
of, 254-59 
elementary excitations in, 
2 


phase transitions in, 251- 
54 


spin excitations in, 237-59 
see also Free radicals, 
ionic 
Ion microscopy 
in chemisorption studies, 
312-14 
Ions 
aqueous solutions of 
entropies of, 27 
fragmentation of 
in radiation chemistry, 
214-17 
gaseous 
kinetics of reactions in- 
volving, 193-98 
reactions with molecules, 
197-98 
heats of solution of 
ethanol effect on, 368 
hydration of 
in aqueous medium, 494- 
98 


Born equation applied to, 
494-95 

effect on diffusion, 513- 
14 


effect in proton conductance, 
511-13 

effect in salt conductance, 
509-11 

electrostriction in, 501- 
3 


hydration numbers and, 
496-98 
in ionization process, 
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499-500 
in nonaqueous and mixed 
media, 498-99 
partial molai volume in, 
501-3 
relation to dielectric prop- 
erties, 496-97 
magnetic optical rotation of, 
421-23 
molecule reactions with 
in photochemistry, 208- 
14 
in polymerization reactions, 
211 


recombination of 
in charge neutralization, 
195-96 
three-body mechanism, 
196 
see also Electrolytes 
Iridium 
hydrated complex of 
formation reaction of, 


isomer shift in 57Co matrix 
in Mossbauer spectros- 
copy, 266 
Iron 
chloride complexes of 
magnetic optical rotation 
anomaly in, 421 
crystal radii of ionic forms 
of, 273 
cyanide complexes of 
metal-catalyzed aquation 
reactions of, 145 
cyclopentadienyl compounds 
of 
partial isomer shift in, 
274-75 
dithiocarbamates of 
quadrupole splitting in, 
286 


electron configuration in 
organometallic com- 
pounds, 274 
electron-exchange reaction 
of 
proton transfer in, 513 
hydrated complexes of 
acid-catalyzed aquations 
of, 142 
formation reactions of, 
124 
inner-sphere mechanism 
in oxidation of, 150 
oxidation by cobalt ammo- 
nia complexes, 152 
PH effect on aquation of, 
142 


rate constants for acid 
hydrolysis, 129 
thallium effect on aquation 
of, 145 
inorganic compounds of 
— parameters of, 
71 


567 


quadrupole splitting in, 
270-71 


recoil-free absorption in 
solutions of, 273 
use in Méssbauer spectros- 
copy, 268-74 
isomer shift in 57Co and 
119Sn matrices in 
Méssbauer spectroscopy, 
266 
14.36 keV resonance line of 
intensity of transitions of, 
284 
use in Méssbauer spectros- 
copy, 261 
low-temperature magnetic 
optical rotation of, 422- 
23 
magnetic optical rotation of, 
416 


organic compounds of 
quadrupole splitting in, 
274 


use in Méssbauer spectros- 
copy, 274-78 
in reduction of cobalt EDTA 
complexes, 160 
source-absorber combina- 
tions for 
in Mossbauer spectroscopy, 
269-70 
terpyridine complexes of, 
126 


Iron carbonyls 
Méssbauer spectroscopy 
applied to, 275-78 
structure of binuclear com- 
lexes of, 276 
X-ray studies of structure 
of, 275-76 
Iron dodecacarbonyl 
Méssbauer spectroscopy 
applied to structure deter- 
mination of, 276-77 
Isobutane 
dipole moment of, 452 
Isomerization 
of large molecules 
use in kinetics, 186 
Isomer shift 
for 57Co and 119sn matrices 
in Méssbauer spectros- 
copy, 266 
inconstancies in Méssbauer 
spectroscopy, 268-69 
in inorganic tin compounds 
linear relationship to elec- 
tron density, 278 
pressure effect on, 278 
in organic tin compounds, 
280 


Isopropyl radical 
reaction with cyclohexadienyl 
radical, 181 
Isoquinoline 
triplet state ESR spectrum 
of, 330-31 
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Isotopes 
dipole moments of, 350 
effects on 
bond lengths, 357 
solvents, 365-69 
transition states, 365-66 
inductive effects of, 357-61, 
363-64 
potential energy surfaces of, 
350 
primary deuterium effects 
of, 362 
ratio of hyperfine splitting 
of 


relation to magnetogyric 
ratios, 324 
secondary deuterium effects 
f 


fe) 
hyperconjugation and, 
363 


origin of, 349-54 
substituents and, 354-57 
theoretical calculations of, 
361-64 
separation factor for 
relation to pair potential, 
68-69 
steric effects of, 357-61, 
363-64 
substituent effects of, 354- 
57 
vibrational energies in, 350- 
51 


J 


Joule-Thomson coefficient 
pair potential and, 65-66 
relation to second virial 

coefficient, 65-66 


K 


Ketene 
decomposition in photolysis 
of, 223-24 
Ketones 
magnetic optical rotation 
applied to, 424-25 
protonated ions of 
kinetics of formation of, 
212 


radicals arising from X 
irradiation of, 340 
triplet energy transfer in 
crystals of, 473 
Ketyls 
structure of 
electron spin resonance 
and, 326 
Kihara potential 
for pair potential, 75-76 
Kinetics 
in determining mechanism 
of substitution, 120 
of gases 
molecular beams and, 
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198-200 
review on, 173-200 
of inorganic reactions in 
solution, 119-65 
phase space theory of, 
191 
theoretical work on, 190- 


variational theory in, 191 
Kramers doublet 
magnetic optical rotation of, 
421-22 


Krypton 
behavior in clathrate cage, 
26 


in deactivation of 1D oxygen 
atoms, 176 

effect in solid phase radioly- 
sis, 213 

exp-6 potential for, 72 

exp-6-8 potential for, 73 

gaseous ion of 

reaction with nitrous oxide, 

197-98 

Guggenheim- McGlashan 
potential for, 75 

Lennard-Jones potential for, 
70 

Morse potential for, 73- 
74 


Méssbauer spectroscopy ap- 
plied to, 268 
pair potential of 
comparison of methods of 
determination, 79 
dipole-dipole interaction 
coefficient for, 61 
potential energy of, 59- 
60 


scattering by nitrogen 
pair potential for, 64 

scattering by xenon 
pair potential for, 64 

see also Rare gases 


L 


Lanthanides 
entropies of, 29-33 
heat capacities of, 29-33 
Lanthanum 
electronic entropy of, 
95 


phase behavior of, 22 
relative energies of, 20 
structure of 
predictions and observa- 
tions of, 21 
temperature solubility pa- 
rameter of, 22 
Lanthanum oxide 
dissociation energy of, 
95 
ESR spectra of, 97 
Laplace transform 
of Gaussian function, 52 
Lattice temperature 





effect on trapping probabil- 
ity, 298 
Lattice vibrations 
effects on triplet excitons, 
246-51 
LCAO model 
conformal sets in, 38 
partial derivatives of eigen- 
values in, 38-39 
Lead 
isomer shift in 119sn matrix 
in Méssbauer spectros- 
copy, 266 
Lead monoxide 
dissociation energy of, 
94 
Leipzig 
as center of German physi- 
cal chemistry, 2-3 
Lennard-Jones potential 
for interactions of spherical 
molecules in solution, 
379 
for pair potential, 69-71 
Ligand fields 
single-center calculations 
and, 41-42 
Ligands 
coordinated 
effect on replacement of 
water, 126-27 
oxidation and reduction of, 
148-50 
inorganic bridging 
in inner-sphere reactions, 
154-57 
organic bridging 
in inner-sphere reactions, 
157-60 
partial isomer shift in, 274- 
75 
replacement by water, 128- 


50 
Line shape functions 
electron spin resonance and, 
331 


Liquid crystals 
dielectric relaxation in, 
448-49 
Liquids 
cell model for, 373-74, 
377 
dielectric relaxation in, 439- 
42 


magnetic optical rotation ap- 
plied to, 424-25 


pure 
theories of, 373-79 
quasi-lattice theory of, 
376 
radical distribution functions 
in theories of, 377-79 
scaled particle theory of, 
378 


significant structure theory 
of, 374-76 
structure of 











dielectric relaxation and, 
445-48 
tunnel model for, 374-75, 
377 
worm theory of, 377 
Lithium 
pair correlation corrections 
of, 4 
scattering by xenon 
pair potential for, 64 
Lithium chloride 
thermochemical quantities 
of, 103 
transference in water and 
dioxane-water mixtures, 
510 
Lithium fluoride 
helium interaction with, 
301 
thermochemical quantities 
of, 103 
Lithium hydride 
electron pair functions of, 
50 


London dispersion forces 
for interaction energy of 
spherically-symmetric 
molecules, 61-62 
triplet potentials and, 77- 
78 


Low energy electron diffrac- 
tion 


in chemisorption of molecu- 
lar gases, 317-20 


M 


Magnesium 
temperature solubility pa- 
rameter for, 22 
tungsten interaction with 
binding energy and conden- 
sation efficiency of, 299 
Magnesium chloride 
thermochemical quantities 
of, 103 
Magnesium fluorides 
dissociation energy of, 
95 
thermochemical quantities 
of, 103 
Magnesium stannide 
as source in Méssbauer 
spectroscopy, 267 
Magnetic circular dichroism 
see Magnetic optical activity 
Magnetic double-resonance 
applications of, 341 
Magnetic entropy 
problems in measuring, 29- 
30 


Magnetic field 
effect on 
degeneracy of 1Pyy states, 
405-6 _ 
optical rotation, 399 
Magnetic moment 
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induced 
in Maxwell's equation for 
electromagnetic wave in 
solution, 401 
Magnetic optical activity 
applications of 
to atoms, 416-19 
to gases, 425-27 
to liquids and solutions, 
424-25 
to microwave transitions, 


to oxygen, 428 


to paramagnetic molecules, 


424 
to transition metal com- 

plexes, 419-24 

Dirac functions in theory of, 
408 

dispersion relations and, 
413-14 

Hamiltonian in theory of, 
407 


magnetic terms in, 428-29 
quantum mechanics applied 
to, 403-16 
temperature dependence of, 
419-24 
theory of, 400-16 
Zeeman splitting in theory 
of, 408-9, 412 
Magnetic optical rotation 
dispersion and, 419 
wavelengths of anomalies 
in, 419-21 
Magnetic rotation 
applications of, 399, 416- 
29 
of gases, 426-27 
see also Magnetic optical 
activity 
Maltose 
gamma irradiation of 
half lives of radicals pro- 
duced by, 337 


Manganese 
binding to nucleic acids, 
337 


binding to pyruvate kinase 
electron spin resonance 
and, 337 
effect on free radical levels 
associated with bacteria, 
335 
hydrated complex of 
formation reaction of, 
124 
low temperature magnetic 
— rotation of, 
42 


magnetic optical rotation of, 


416 
temperature solubility pa- 
rameter of, 22 
Mass spectrometry 
in fragmentation of parent 
ions, 214-16 
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for ion-molecule reactions, 
208-12 
Matrices 
in Mossbauer spectroscopy, 
265-66 
Maxwell's equation 
for electromagnetic wave 
in medium, 401 
Mercaptans 
sulfur addition reactions in 
formation of 
kinetics of, 176 
Mercury 
in catalysis of aquation re- 
actions, 145 
hydrated complex of 
formation reaction of, 
123-24 
interaction with sodium chlo- 
ride lattice, 301 
in photolysis of hydrocarbons, 
222 


propane interactions with, 
223 


quenching of excited states 
2 


? 


reaction with halopentaamine- 


cobalt complexes, 130 
as triplet donor, 230 
Metals 
in catalysis of aquation re- 
actions, 144-48 
chelated compounds of 
triplet state of, 330 
complexes of 
magnetic optical activity 
applied to, 419-24 
hydrated complexes of 
formation rate constants 
for, 123-24 


ortho-semiquinone complexes 


with 

electron spin resonance of, 
328-29 

oxalate complexes of 

acid-catalyzed aquation of, 
143-44 

trans-cis isomerization of, 

“TT 


thiocyanate complexes of 
oxidation of, 149 
transition 
energetics of phase behav- 
ior of, 19-23 
Methane 
Clausius-Mossotti equation 
for, 434 
correlation energy of, 47 
fragmentation of parent ion 
in radiolysis of, 216 
gas phase radiolysis of 
excited molecules formed 
in, 226 
polymer production in, 
208-9 


iodine addition to 
kinetics of, 180 
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ion-molecule reactions in 
mass spectrometry study 
of, 208-9 
Morse potential for, 74 
oxygen addition to 
rate constant of, 180 
potential energy of, 59-60 
propane mixture with 
thermodynamic properties 
of, 384-85 
pseudospherical tetrasubsti- 
tuted 
molecular rotation in, 
450 
single-center calculations 
of, 40-41 
solid phase radiolysis of 
charge transfer in, 212- 
13 
Methanol 
exchange with water in chro- 
mium complexes, 127 
gas phase radiolysis of 
electron scavengers and 
neutralization in, 220 
photolysis of 
decomposition in, 223 
relaxation time of, 447 
solvent exchange with solv- 
ated cobalt and nickel 
heat of activation for, 
499 
water mixture with 
thermodynamics of trans- 
fer of single ions from 
water to, 498-99 
Methyl chloride 
reaction with methylene 
radical, 185 
trifluoromethane mixture 
with 
nonresonant absorption of, 
438 
Methylene 
aromatic 
bond angle in, 330 
triplet 
formation in photolysis of 
ketene, 223-24 
mechanism of formation 
of, 232 
pressure and, 184 
— parameter of, 
0 


Methylene radicals 
cis-butene-2 reaction with 
pressure dependence of 
products of, 184 
reaction with 
fluoroethylenes, 184-85 
methyl chloride, 185 
Methy1 iodide 
reaction with potassium 
mechanism of, 199 
2-Methylpyridine 
isotope effects on Sy2 reac- 
tions of, 364 
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Methyl radicals 
in abstraction of 
chlorine, 182 
hydrogen, 182, 184 
addition to carbon monoxide 
activation energy for, 
182 
fluorinated 
electron spin resonance 
of, 327 
recombination reactions 
of, 180-81 
hyperfine splitting of, 325 
2-Methyltetrahydrofuran 
ESR spectrum of gamma- 
irradiated, 339 
Methyltetrahydrofuran glass 
bleaching electrons in 
quantum efficiency for, 
218 
Micelles 
promotion of formation of, 
492 


Microwave transitions 
magnetic optical rotation of, 
428-29 
Mixed crystals 
electronic spectra in, 469- 
72 


Mixtures 
binary 

partition function for, 
389 


of gases 
thermodynamics of mixing 
in, 390-91 
of hydrocarbons 
congruence principle ap- 
plied to, 382-84 
free volume theory for, 
388 


heats of mixing in, 384 
principle of corresponding 
states applied to, 382- 
84 
quasi-lattice theory in, 
385-87 
significant structure theory 
applied to, 388-89 
thermodynamic properties 
of, 382-90 
volumes of mixing in, 
384 
intermolecular forces in, 
379-82 
thermodynamics of mixing 
in, 382-93 
virial coefficient of, 380 


Molecular beams 


in gas kinetics, 198-200 


Molecular crystals 


dielectric relaxation in, 
449-52 
energy transfer in, 472-77 
ionic 
spin excitations in, 237- 
59 


vibrational modes in, 459 
Molecular field energy 
charge-transfer ionic crys- 
tals and, 256 
Molecular forces 
dielectric relaxation and, 
442-48 
see also Intermolecular 
forces 
Molecular gases 
chemisorption of 
atomistics of, 312-14 
low energy electron diffrac- 
tion and, 317-20 
multiple binding states and, 
304-12 
on single crystal planes, 
312-17 
work functions and, 314- 
17 


Molecular integrals 
in quantum chemistry, 51- 
52 


Molecular orbitals 
and bonding, 93 
symmetry and theory of, 
369-70 
Molecular weight 
relation with cross section 
of ion-molecule reaction, 
210 
Molecules 
diatomic 
magnetic rotation spectra 
of, 426-27 
interactions in solution, 
379 
ion reactions with 
in photochemistry, 208- 
14 
reactions with gaseous ions, 
197-98 


spherically-symmetric 
London dispersion forces 
for interaction energy of, 
61-62 
potential energy of, 59-60 
triplet potentials for, 77- 
79 


structure of 
self-consistent many- 
electron method for, 51 
total energy in, 349 
Molybdenum 
electron spin resonance of 
xanthine oxidase and, 
336 
gold interaction with 
binding energy and conden- 
sation efficiency of, 
299 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
nitrogen chemisorption on 
multiple states of, 306 
phase behavior of, 21 








temperature solubility pa- 
rameter of, 22 
Monodentate malonatochro- 
mium 
rate of chelation of, 127 
Morse potential 
for pair potential, 73-74 
Méssbauer Effect 
influence of, 261 
literature on, 262-63 
in tin compounds 
anisotropy of, 278 
Méssbauer parameters 
of inorganic iron compouris, 
271 
Méssbauer spectroscopy 
chemical application of, 
261-90 
Debye temperature relations 
in, 267 


double resonance experiment 


in, 279 

experiments on, 263-68 

inorganic iron compounds 
used in, 268-74 

inorganic tin compounds 
used in, 278-79 

iodine compounds used in, 
286-88 

isomer shifts for 57Co and 
119Sn matrices in, 
266 

organic iron compounds 
used in, 274-78 

organic tin compounds used 
in, 279-86 

quadrupole splitting of iron 
compounds in, 270-71 

radioactive nuclides used 
in, 261 

sodium nitroprusside used 
in, 270 

source-absorber relations 
in, 268-69 

sources used in, 265-68 

spectrometers in, 263-65 

xenon compounds used in, 
288-90 


N 


Naphthalene 
anion radicals of 
electron spin resonance of, 
328 
in biphenyl crystal 
Davydov splittings in, 472- 
73 
energy transfer with, 471- 
72 
crystalline 
interactions in, 471 
excimer emission of, 468 
fluorescence spectrum in 
mixed durene crystal, 
470 
misalignments when dis- 
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solved in biphenyl crys- 
tals, 470 
octupole moments in, 463 
pressure effect on fluores- 
cence of, 466 
radiolysis of 
phosphorescence and fluo- 
rescence in neutraliza- 
tion with, 218-19 
Singlet exciton band in, 
469 


substituted 
relaxation times of, 443- 
44 


spin-orbital coupling in, 
475-76 
triplet state energy transfer 
with phenanthrene, 331 
triplet states of 
Davydov splitting of, 
474 


Naphthalenide 
sodium system with 
hyperfine splitting in, 
328 
National Bureau of Standards 
thermodynamics data of, 
16 
Neodymium 
chloride complex of 
magnetic optical rotation 
anomaly in, 421 
low temperature magnetic 
optical rotation of, 423 
magnetic optical rotation 
anomaly in nitrate com- 
plexes of, 420 
thermodynamic properties 
of ion of, 33 
Neodymium oxalate 
entropy of solution of, 31 
Neon 
adsorption on tungsten 
energy accommodation 
coefficient of, 302 
excited states of 
Hartree-Fock equations 
for, 45 
gaseous ion of 
reaction with carbon mon- 
oxide, 197 
in three-body association 
reactions, 196-97 
interaction energy of inter- 
action with 
platinum, 303 
tungsten, 303 
Morse potential for, 74 
pair potential of 
dipole-dipole interaction 
coefficient for, 61 
potential energy of, 59-60 
see also Rare gases 
Neopentane 
radiolysis of 
methyl radical yield in, 
216-17 
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neutralization in, 219 
pressure effect on, 215 
Nernst 
physical chemistry in 
Germany and, 5-10 
Neutralization 
in gas phase radiolysis 
hydrogen yield and, 219 
in liquid phase radiolysis 
phosphorescence and fluo- 
rescence with, 218-19 
in radiation chemistry, 217- 
20 
NH 
single-center calculations 
of, 40 
NHg radical 
recombination reactions of 
kinetics of, 181 
Nickel 
ammonia replacement of 
water in complexes of, 
126 


bipyridine complexes of 
acid-catalyzed aquations 
of, 143 
carbon monoxide chemisorp- 
tion on 
low energy electron diffrac- 
tion and, 319 
EDTA complex of 
reactions with zinc and 
copper, 146-47 
ethylenediamine complexes 
of 


acid-catalyzed aquation of, 
143 


exchange between water and 
methanol solvents 
heat of activation for, 
499 
formation of 
EDTA complex of, 127 
polyamine complexes of, 
126 


hydrated complex of 
formation reaction of, 122- 


24 
hydrogen adsorption to 
low energy electron diffrac- 
tion and, 318-19 
hydrogen molecules scatter- 
ed on, 301 
low energy electron diffrac- 
tion of, 317 
low temperature magnetic 
optical rotation of, 
423 
magneti~ optical rotation 
anomaly in sulfate com- 
plexes of, 420 
phenanthrene complexes of, 


pyridine complexes of 
rate constants for, 126 
terpyridine complexes of, 
126 
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Niobium 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
Nitrene 
ground state triplets of 
zero-field splitting param- 
eters of, 330 
Nitric acid 
formation of nitrogen tri- 
oxide from, 26 


excited species of 
formation from photolysis 
of N90, 225-26 
magnetic optical rotation of, 
424 


nitrogen reaction with, 178- 
79 


photolysis of 
neutralization in, 220 
Nitrobenzene radical 
isotopic hyperfine splitting 
of, 327 
Nitrogen 
ammonia mixture with 
Sutherland expression in, 
381 
carbon monoxide in 
diffusion coefficient of, 
381 
chemisorption on molybde- 
num 
multiple states of, 306 
chemisorption on tungsten 
atomistics of, 312-13 
multiple states in, 304- 
9 


work function of, 315-16 
Clausius-Mossotti equation 
for, 434 
in deactivation of 1D oxygen 
atoms, 176 
dissociation energy of, 93- 
94 
electronic entropy of, 94 
ethylene titration of, 179 
formation of molecular ions 
of, 194-95 
gas phase radiolysis of 
excited molecules formed 
in, 226-27 
neutralization of Nq* in, 
220 
heterocyclic 
sigma-pi parameters for, 
326 


spin-orbital coupling in, 
476 


liquid argon mixture with 
thermodynamic properties 
of, 390 
liquid oxygen mixture with 
thermodynamic properties 
of,, 390 
molecular ion of 
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Morse potential for, 74 
nitric oxide titration of, 
179 


nitrogen oxides reaction with 


kinetics of, 178-79 
potential energy of, 59-60 
reaction with argon gaseous 

ion, 197 
in scattering of KCl 

pair potential for, 64 
in scattering of krypton 

pair potential for, 64 


Nitrogen difluoride 


decomposition in shock tube, 
187 
Nitrogen dioxide 
nitrogen reaction with 
kinetics of, 178 
photolysis of 
decomposition in, 225 
Nitrogen heterocyclics 
sigma-pi parameters for, 
326 


spin-orbital coupling in, 
476 


Nitrogen trioxide 
in aqueous solution, 26 
heat of formation of, 25 
isomers of, 25-26 
thermodynamic functions 
for, 25-27 
Nitrosobenzene radical 
hyperfine splitting of, 
326 
Nitrous acid 
in oxidation of cobalt com- 
plexes, 148-49 
Nitrous oxide 
oxygen addition to 
mechanism of, 176-77 
photolysis of 
decomposition in, 225-26 
excited oxygen atoms in, 
176 
reaction with krypton gas- 
eous ion, 197-98 
Nitroxide radical 
binding to proteins 
ESR studies of, 335 
Nonelectrolytes 
heats of solution of 
ethanol effect on, 368 
salting-out of, 503-7 
solutions of 
intermolecular forces in, 
379-82 
literature on, 373 
review on, 373-93 
thermodynamics of mixing 
in, 382-93 
Nonstoichiometric compounds 
sublimation of, 99-102 
Nonstoichiometry 
defect theory of 
in high temperature chem- 
istry, 97-102 


reaction with deuterium, 198 Nuclear magnetic resonance 





criticism of, 440 
relation to ESR hyperfine 
splitting, 325 


fe) 


Octahedral complexes 


substitution reactions of 
in ligand replacement by 
water, 128-50 
in water replacement, 120- 
28 


Octane-1-d 


fragmentation of, 215 


Olefins 


H™ transfer from hydrocar- 
bons to, 209-10 
kinetics of 
CF addition to, 182 
trichloromethyl radical 
addition to, 182-83 
paraffin mixtures with 
charge transfer in radioly- 
sis of, 212 
photolysis 
allenyl formation from, 
340 


proton transfer to, 209 

secondary deuterium iso- 
tope effects on associa- 
tion with silver, 364 

sulfur addition to, 176 

see also Hydrocarbons 


Onsager equation 
applied to liquid crystals, 
448 


for dielectric polarization, 
434 


Optical activity 


magnetic 
quantum mechanics applied 
to, 403-16 
review on, 399-429 
theory of, 400-16 
see also Magnetic optical 
activity 


Optical rotation 


magnetic field effect on, 
399 
Orbitals 
removal of orthogonality 
restrictions of, 48 
Orbital symmetry 
recent studies on, 369- 
70 
Organic acids 
isotope effect on dissocia- 
tion constant of, 359 
relation between acid 
strength and thermody- 
namic properties, 499 
Organic chemistry 
physical 
review on, 349-70 
Organic molecules 
electronic spectra of 
review on, 457-77 








see also Electronic spec- 
tra 
Orotic acid 
triplet state ESR spectra 
of, 331 
Osmium 
hexachloro complex of 
rate of aquation of, 139 
Ostwald 
physical chemistry in 
Germany and, 1-4 
Outer-sphere mechanism 
in formation reactions, 
122 
of oxidation-reduction re- 
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94 
Scatchard-Hildebrand theory 
for alicyclic-aromatic sys- 
tems, 387 
Scattering cross section 
of molecular pairs 


relation to relative velocity, 
64 


Selenium 
free radicals containing 
electron spin resonance 


Self-consistent field method 
applied to hydrocarbons, 
44 


Self- diffusion 
in electrolyte solutions, 
513-14 
Semiconductors 
low energy electron diffrac- 
tion of, 31 
o-Semiquinones 
~ metal complexes of 
electron spin resonance of, 
328-29 
Shock tube 
in atom recombination reac- 
tions, 174-75 
use in kinetics, 186 
Sigma-pi parameters 
of nitrogen heterocyclic 
parameters, 326 
Significant structure theory 
applied to 
hydrocarbon mixtures, 
388-89 
liquids, 374-76 
water, 486-87 
Silicon 
low energy electron diffra- 
tion of, 318 
temperature solubility pa- 
rameter of, 
X-ray scattering factor of 
Hartree-Fock wave func- 
tion for, 45 
Silicon tetrachloride 
ESR of gamma-irradiated, 
338 
Silver 
in catalysis of aquation re- 


interaction with silver 
binding energy and conden- 

sation efficiency of, 299 

isomer shift in 57Co and 
119Sn matrices in Méss- 
bauer spectroscopy, 
266 

reaction with halopentaamine- 
cobalt complexes, 130 

secondary deuterium iso- 
tope effects on associa- 
tion with olefins, 364 


Silver nitrate 
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ESR of X-irradiated crys- 
tals of, 338 
Single-center calculations 
in quantum chemistry, 39- 
42 
Singlet excitons 
charge transfer and, 463-64 
electronic spectra and, 462- 
66 


moment of transition to tri- 
plet state, 474-75 

pressure effect on, 466 

transitions to triplets in 
molecular crystals, 472- 
77 

Slater-type orbitals 

Gaussian functions and, 44, 

51 


Syl mechanism 

of substitution, 120 
Sy2 mechanism 

of substitution, 120 
Sodium 


diatomic molecule of 
magnetic rotation spectrum 
of, 426-27 
magnetic optical rotation 
through D lines of, 417 
methylchlorosilanes reac- 
tions with 
kinetics of, 180 
naphthalenide system with 
—— splitting in, 


pyrazine system with 
cation exchange in, 328 
temperature solubility pa- 
rameter for, 22 
Sodium bisulfite 
ESR of X-irradiated crystals 
of, 338 
Sodium chlorate 
ESR of gamma-irradiated 
crystals of, 338 
Sodium chloride 
mercury atoms interaction 
with, 301 
Walden product for, 511 
Sodium formate 
ESR spectrum of gamma- 
irradiated, 339 
Sodium nitroprusside 
isomer shift of, 270 
properties of, 269-70 
resonance properties of, 
270 


use in Méssbauer spectros- 
copy, 270 
Sodium perxenate 
Méssbauer spectrum of, 
288 


Sodium salicylate 
fluorescence quantum yield 
of, 207 
Solids 
atomic processes at surfaces 
of, 295-320 
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chemisorption of molecular 
gases on surfaces of, 
304-20 
collisions with gases 
experimental studies of, 
299-304 
results of, 295 
theory of, 295-98 
dielectric properties of, 
449-52 


in high temperature chemis- 
try, 97-102 
structure of 
relation to chemisorption, 
312-17 
Solubility parameters 
in hydrocarbon mixtures, 
387 
low-temperature 
table of, 22 
Solutions 
of electrolytes 
diffusion behavior in, 513- 
14 
electrostriction in, 500-3 
frequency dependence of 
conductance in, 508 
hydration numbers in, 


infrared spectrum of, 488- 
89 


ion hydration in, 494-500 

ionization processes in, 
499-500 

literature on, 481-82 

partial molal volumes in, 
500-3 

proton conductance in, 511- 
13 


Raman spectra of, 485, 
488-89 

salt conductance in, 509- 
11 

salting-out in, 503-7 

solvation and structural 
aspects of, 481-518 

tetraalkylammonium salts 
in, 507-9 

theory of conductance in, 
514-15 

theory of relaxation in, 
515 


thermodynamic behavior 
of, 515-18 
transport processes in, 
509-14 
water structure in relation 
to, 482-94 
magnetic optical rotation 
applied to, 424-25 
of nonelectrolytes 
intermolecular forces in, 
379-82 
literature on, 373 
review on, 373-93 
thermodynamics of mixing 
in, 382-93 


SUBJECT INDEX 


Solvated electrons 
resonance studies of, 341 
Solvation 
of ions 
in aqueous medium, 494- 
98 


Born equation for, 494-95 

effect on diffusion, 513- 
14 

effect on proton conduct- 
ance, 511-13 

effect on salt conductance, 
509-11 

electrostriction in, 501- 
3 


hydration numbers and, 
496-98 

in ionization process, 499- 
500 


in nonaqueous and mixed 
media, 498-99 
partial molal volume in, 
501-3 
relation to dielectric prop- 
erties, 496-97 
solvent role in, 365 
Solvent 
effect on hyperfine splitting 
in radicals, 327-29 
isotope effects of, 365-69 
role in solvolysis, 365 
Spectrometers 
in Méssbauer spectroscopy, 
263-65 
Spectrometry 
mass 
see Mass spectrometry 
Spectroscopy 
electron spin resonance 
review on, 323-42 
see also Electron spin 
resonance 
Méssbauer 
chemical applications of, 
261-90 
Raman 
anharmonicity and, 358-59 
applied to electrolyte solu- 
tions, 485, 488-89 
applied to water, 483-84 
Spin exchange 
Hamiltonian for, 243 
Spin excitations 
in ionic molecular crystals 
charge transfer and, 242- 
43, 254-59 
exciton-phonon interaction 
and, 246-51 
Hamiltonian for, 242 
phase transitions and, 251- 
54 


properties of triplet exci- 
tons and, 243-46 

temperature effects of, 
242 


Spin-orbital coupling 
in organic molecules, 474-77 


Spin resonance 
see Electron spin resonace 
Stannic fluoride 
electron configuration of, 
278 


Stannic oxide 
Méssbauer spectroscopy 
applied to, 278-79 
as source in Méssbauer 
spectroscopy, 267 
Stannous chloride 
electron configuration of, 


Statistical mechanics 
objectives of, 59 
in study of intermolecular 
forces 
review on, 59-80 
Stilbene radicals 
electron spin resonance of, 
326 
Stokes radius 
relation to salt conductance 
and solvation, 509 
Streptomigrin 
electron acceptor properties 
of, 334 
Stripping mechanism 
for cesium reaction with 
bromine, 198-99 
Strontium 
electronic entropy of, 95 
temperature solubility pa- 
rameter for, 22 
thermodynamic properties 
of aqueous ion of, 494 
Strontium fluoride 
dissociation energy of, 95 
Strontium oxide 
dissociation energy of, 95 
thermochemical quantities 
of, 104 
Strontium stannate 
Méssbauer spectroscopy 
applied to, 279 
Strontium stannite 
use in phase transitions in 
bismuth ferrite, 279 
Sublimation 
effusive rate of, 108 
of inorganic compounds, 102- 
10 
Sublimation energy 
relation to bonding energy, 
20 
Substitution reactions 
literature on, 119 
mechanisms in ligand re- 
placement, 119-20 
of octahedral complexes 
classes of, 120 
in replacement of water, 
120-28 
Succinic dehydrogenase 
electron spin resonance of, 
335-36 
Succinonitrile 








intramolecular rotation of 
dielectric relaxation and, 
450-51 
Sulfones 
radiolysis of 
ESR studies of, 337-38 
Sulfur 
addition to hydrocarbons 
kinetics of, 176 
free radicals containing 
electron spin resonance of, 
327 
Sulfur dioxide 
unimolecular decomposition 
of 
in shock tube, 186 
Sulfur hexafluoride 
vibrational polarization of, 
435-36 
Surface chemisorption 
of molecular gases 
atomistics of, 312-14 
low energy electron diffrac- 
tion and, 317-20 
multiple binding states 
and, 304-12 
relation to crystal struc- 
ture, 312-17 
on single crystal planes, 
312-17 
work functions and, 314- 
17 
Surfaces 
atomic processes at, 295- 
320 


Susceptibility 
paramagnetic 
of ionic free radicals, 238- 
39 
Symmetry 
orbital 
recent studies on, 369-70 
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Tantalum 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
Technetium 
phase behavior of, 21 
temperature solubility pa- 
rameter of, 22 
Tellurium 
zinc mixture with 
use in 129] Méssbauer 
spectroscopy, 268 
Temperature 
definition of, 86 
effect on 
atomic polarization, 435- 
36 


energy accommodation co- 
efficient, 302 

hydration numbers of ionic 
solutions, 497 

magnetic optical activity 
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of transition metal com- 
plexes, 419-24 
proton conductance, 512 
quadrupole splitting in 
iron compounds, 270-71 
radical hyperfine splitting, 
324 
recoil-free fraction in or- 
ganic tin compounds, 282 
vibrational states of water, 
484 
high 
see High temperature 
chemistry 
of lattice 
effect on trapping probabil- 
ity, 298 
paramagnetic resonance 
spectrum and, 242 
phase transition in ionic mo- 
lecular crystals and, 
252 
pressure relation with 
methods for averaging In 
P versus T~1, 88-91 
relation to secondary iso- 
tope effects, 361 
Terpyridine 
reaction with metals, 126 
Tetraalkylammonium salts 
behavior in solution, 507-9 
conductance properties of, 
508 


electrostriction in solutions 
of, 502 
salting-in of, 505 
Tetracene 
fluorescence in anthracene 
mixed crystal, 470 
Tetracene crystals 
charge-transfer excitons in, 
464 
electronic transitions in, 
465 
pressure effect on electronic 
spectra of, 466 
Tetracene vapor 
fluorescence of, 461 
Tetracyanoquinodimethan 
electron acceptor properties 
of, 238 
Tetrafluorohydrazine 
dissociation of 
kinetics of, 186 
Tetramethylammonium halides 
association of, 507-8 
Tetramethylammonium ion 
partial molal entropy of, 
508 


N, N'-Tetramethyl-p-phenyl- 
enediamine 


electron donor properties 
of, 238 
Thallium 
in aquation of iron hydrated 
complex, 145 
hydrated complex of 
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formation reaction of, 
124 
as intermediate in oxidation- 
reduction reactions, 
161 
isomer shift in 11%gn matrix 
in Méssbauer spectros- 
copy, 266 
reaction with halopentaamine- 
cobalt complexes, 130 
Thermodynamics 
changes in study of, 15 
comparison between prop- 
erties of H20 and D20, 
492-93 
correspondence theory in, 
27-28 
of electrolyte solutions, 
515-18 
literature on data of, 16 
methods for averaging ln P 
versus T-1, 88-91 
of mixing ~ 
in gas mixtures, 390-91 
in hydrocarbon mixtures, 
382-90 
in nonelectrolyte solutions, 
382-93 
of nitrogen trioxide, 25-27 
nomenclature of 
entropy and, 17-18 
free energy and, 16-17 
half-reaction electron and, 
18-19 
heat capacity and, 17-18 
sources of data of, 16 
third law of 
application of potentials of, 
23-25 
of water, 486-87 
Thioacetamide 
—o activity of, 
34 


Thiocyanate 


comparison with azide in 
oxidation-reduction reac- 
tions, 152-53 
metal complexes of 
oxidation of, 149 


Third law potentials 


application in thermodynam- 
ics, 23-25 


Three-body reactions 


of gaseous ions, 196-97 


Thymine 


formation of free radical of, 
334 


ultraviolet radiation effect 
on, 333-34 


Time 


dielectric relaxation and, 
442 


Tin 


dibutyl 
Mdssbauer parameter and 
oxidation kinetics of, 
282 
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diphenyl 
Méssbauer parameter and 
oxidation kinetics of, 
282 
inorganic compounds of 
electron configuration of, 
278 
use in Méssbauer spectros- 
copy, 278-79 
as intermediate in oxidation- 
reduction reactions, 
161 
23.8 keV resonance line of 
intensity of transitions of, 
284 
partial isomer shift data 
for, 275 
use in Méssbauer spectros- 
copy, 261 
organic compounds of 
isomer shift in, 280 
ligand symmetry in, 283 
quadrupole interactions in, 
280 


recoil-free fraction in, 
281-82 
use in Méssbauer spectros- 
copy, 279-86 
organic hydrides of 
quadrupole interactions of, 
283 
organic oxides of 
Méssbauer spectroscopy 
applied to, 281 
phenyl chloride compounds 
of 


Méssbauer spectroscopy 
applied to, 284-85 
source-absorber combina- 
tions for 
in Mossbauer spectroscopy, 
269 


as source in Méssbauer 
spectroscopy, 266-67 
trialkyl oxides of 
quadrupole splitting in, 
281 


Titanium 
chloride complex of 
magnetic optical rotation 
anomaly in, 420 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
phase behavior of, 22 
single-center calculations 
for, 42 
temperature solubility pa- 
rameter of, 22 
Titanium halides 
thermochemical quantities 
of, 105 
Titanium oxide 
molecular parameters for, 
96 


Toluene 
anion radical of 
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effect of methyl group in, 
332 


binary mixtures of 
heat of mixing of, 391 
fluorobenzene mixture with 
thermodynamic properties 
of, 392 
isotope effects on formation 
of pi-complexes with 
chloranil, 360 
relaxation time of, 443 
Transition metals 
complexes of 
magnetic optical activity 
applied to, 419-24 
energetics of phase behavior 
of, 19-23 
heats of sublimation of, 
96 


hydrated complexes of 
formation reactions of, 
124-25 
valence-state excitation 
energies of, 96 
Transition moment 
of singlet to triplet state, 
474-75 
Transition states 
isotope effects on, 365-66 
Transport coefficient 
of gases 
pair potential and, 66-67 
relation to collision inte- 
grals, 66-67 
Transport processes 
in nonelectrolyte solutions 
intermolecular forces and, 
380-82 
solvation effects in, 509- 
14 
Trapping probability 
in chemisorption, 299 
in collisions 
binding energy effect on, 
297 


lattice temperature effect 
on, 298 
nature of, 296 
energy dissipation and, 
300 
in physical adsorption, 299 
Tributyl phosphate 
salting-out of, 506 
Trichloromethy] radicals 
addition to olefins 
kinetics of, 182-83 
Triethylenediamine radical 
electron spin resonance of, 
327 
Trifluoromethane 
methyl chloride mixture with 
nonresonant absorption of, 
438 
Trimethylamine ion acid 
entropy for ionization of, 
00 


5 
1, 3, 5-Trinitrobenzene 


isotope effects on complexa- 
tion with benzene, 360 
Triphenylamine 
radiolysis of 
phosphorescence and fluo- 
rescence in neutralization 
with, 219 
relaxation time of, 444 
Triphenylmethyl chloride 
isotope effects for ionization 
of, 359-60 
Triphenylphosphine 
error in anion radical of, 
327 
Triphenyl tin chloride 
intensity asymmetry in 
Mossbauer spectrum of, 
284 
Triplet excitons 
electronic properties of, 
243-46 
excitons interaction with, 
250 
fine structure of, 245-46 
Hamiltonian for, 243-45 
in ionic molecular crystals, 
240-42 


lattice vibration effects on, 
246-51 

phase transitions in, 251- 
54 


phonons interaction with, 
246-51 

Singlet transitions to 

in molecular crystals, 

472-77 

triplet annihilation of, 473 

Triplet potential 

for spherical molecules, 

77-79 
Triplet state 

electron spin resonance and, 
330-32 

energy transfer in crystals 
and, 331 

fluorescence quenching in 
organic molecules and, 
460 

of impurities dissolved in 
biphenyl crystal, 471- 
72 


transition moment of sin- 
glet state to, 474-75 
Tungsten 
beryllium interaction with 
binding energy and conden- 
sation efficiency of, 299 
carbon monoxide chemisorp- 
tion on 
atomistics of, 313-14 
multiple states in, 309- 
12 
carbon monoxide interaction 
with, 299-300 
cesium interaction with 
binding energy and conden- 
sation efficiency of, 299 








condensation on tungsten 
lattice, 300 

Debye temperature of, 
304 


helium interaction with 
interaction energy of, 
303 


hydrogen chemisorption on 
work function of, 317 
hydrogen interaction with 
binding energy and conden- 
sation efficiency of, 299 
interaction with tungsten 
binding energy and conden- 
sation efficiency of, 
299 
isomer shift in 57Co matrix 
in Méssbauer spectros- 
copy, 266 
magnesium interaction with 
binding energy and conden- 
sation efficiency of, 299 
miscibility with chromium 
critical temperature for, 
22 
neon adsorption on 
energy accommodation co- 
efficient of, 302 
neon interaction with 
interaction energy of, 303 
nitrogen chemisorption on 
atomistics of, 312-14 
multiple states in, 304-9 
work function of, 315-16 
phase behavior of, 21 
temperature solubility pa- 
rameter of, 22 
xenon interaction with 
binding energy and conden- 
sation efficiency of, 
299 
Tunnel model 
for internal conversion, 
460 
for liquids, 374-75, 377 
Tyrosine 
electron spin resonance of, 
331 
Tysonite 
magnetic optical activity of 
complexes of, 419-20 


U 


Ultraviolet light 
mutagenic property of, 333- 
34 


Undecanes 
fragmentation of, 215 
Unimolecular reactions 
kinetics of, 186-90 
theory of, 193 
Unsaturated hydrocarbons 
decomposition in photolysis, 
221-23 
see also Olefins 
Uranium 
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self-diffusion coefficient of, 
100 
Uranium dioxide 
defect theory of nonstoichi- 
metry and, 99-102 
high temperature chemistry 
of, 100-2, 108-10 
Urea 
effect on water structure, 
492-93 


Vv 


Vanadium 
hydrated complex of 
formation reaction of, 123- 
24 
outer-sphere mechanism 
in oxidation of, 153 
oxidation by cobalt ammo- 
nia complexes, 152 
isomer shift in 5?Co and 
119Sn matrices in Méss- 
bauer spectroscopy, 
266 
magnetic optical rotation 
anomaly in chlorate com- 
plexes of, 420 
Variational theory 
of recombination reactions, 
191 
Vibrational energy 
atomic polarization and, 
435-36 
in diatomic molecules of 
inert gases, 191 
dipole moment and, 350 
electronic spectra and, 458- 
60 
energy randomization among 
modes of 
evidence for, 189-90 
isotope effects and, 350 
in mixed crystals, 469-71 
of water 
spectroscopy and, 483 
temperature effect on, 
484 


zero-point energy difference 
between hydrogen and 
deuterium bonds, 352 
Vibrations 
lattice 
effect on triplet excitons, 
246-51 
Vibronic band theory 
of electronic spectra, 458- 
60 


Vinyl groups 
addition to ethyl radical 
kinetics of, 182-83 
Virial coefficient 
fourth 
for gas of hard disks, 
380 
of gases, 379-80 
second 
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pair potential and, 65 
relation to Joule-Thomson 
coefficient, 65-66 
third 
calculation of, 78 
for three-body forces, 78- 
79 
Viscosity 
effect on triplet state energy 
transfer, 331 
pressure effect on, 446-47 
relation to conductance in 
electrolyte solutions, 
510 
of solutions in acetonitrile, 
503 
Volume 
of activation 
in inner-sphere and outer- 
sphere oxidation reac- 
tions, 151 
change in ionization of acids 
relation to entropy change, 
499-500 
Volumes of mixing 
in hydrocarbon mixtures, 
384 


Ww 


Walden product 
for D20 and H20 solutions, 


for K2SO04 and NaCl, 511 
Water 
acetic acid mixture with 
thermodynamic properties 
of, 391 
alcohol mixtures with 
thermodynamic properties 
of, 392 
in carbon tetrachloride 
infrared spectrum of, 
487 
dielectric properties of, 
446 


dielectric relaxation in, 


dioxane mixture with 
dielectric relaxation in, 
491 
distribution of energy states 
in, 489-91 
equilibrium between bound 
and free moieties of, 484- 
85, 488 
hydrogen bond in 
charge-separation effect 
in, 483 
compared to DO, 492 
configurations for, 490 
covalent nature of, 493 
energy of, 484 
enthalpy of formation, 
484 


two-state structure theories 
and, 485-86 
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hydrophobic interactions in, 


infrared spectrum of, 482- 
83, 487-89 

ligand replacement by, 128- 
50 


optimum angle for, 44 
polymerization of, 482 
Raman spectrum of, 483- 
84 
reaction with DoO 
equilibrium constant for, 
368-69 
replacement of 
coordinated ligands effect 
on, 126-27 
in substitution reactions, 
120-28 
significant structure theory 
applied to, 375, 486-87 
single-center calculations 
for, 41 
solution properties com- 
pared with D9O, 492-93 
solvation of ions in, 494- 
98 


structure of 
in relation to ionic solu- 
tions, 482-94 
two-state theories of, 485- 
86 
urea effect on, 492-93 
structure promotion effects 
in, 491-92 
temperature for maximum 
density of, 375 
thermodynamic properties 
of, 486-87 
transition states in, 366 
vibrational states of 
spectroscopy and, 483 
temperature effect on, 
484 
see also Heavy water 
Work function 
contact-potential method for, 
316 


field-emisson method for, 
315-16 
structural dependence of, 
314-15 
in surface chemisorption, 
314-17 
Worm theory 
of liquids, 377 
Wurster's blue perchlorate 
high- and low-temperature 
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crystal forms of, 240 
phase transition in, 252 


and, 247 
Xylenes 
significant structure theory 
x applied to, 376 
p-Xylylene chloride 
Xanthine oxidase relaxation time of, 443 
electron spin resonance of, 
336 Y 
Xanthone 
electron transfer with benzo- Yttrium 
phenone, 329 electronic entropy of, 95 
Xenon magnetic optical activity in 
adsorption on tungsten, transition of, 419 
299 phase behavior of, 22 
binary mixtures with rare relative energies of, 20 
gases structure of 
diffusion coefficients of, predictions and observa- 
381 tions of, 21 
chlorine compounds of temperature solubility pa- 
Méssbauer spectroscopy rameter of, 22 
applied to, 289 thermodynamic data of ion 
compounds of of, 33 
use in Méssbauer spectros- Yttrium oxide 
copy, 288-90 dissociation energy of, 95 
in deactivation of 1D oxygen ESR spectra of, 97 
atoms, 176 
effect on Zz 
alpha irradiation of ethyl- 
ene, 211 Zeeman effect 
solid phase radiolysis, in magnetic optical activity 
213 theory, 408-9, 412 
exp-6 potential for, 72 spin-orbital coupling in or- 
exp-6-8 potential for, 73 ganic molecules and, 476 
fluorine compounds of Zero-field parameters 
Méssbauer spectroscopy of triplet state 
applied to, 288 electron spin resonance 
Guggenheim- McGlashan and, 330 
potential for, 75 Zero-point energy 
iodine clathrate of for crystals, 67-68 
Méssbauer spectrum of, of vibrational levels 
289 difference between hydro- 
Morse potential for, 74 gen and deuterium bonds, 
pair potential of 352 
dipole-dipole interaction Zinc 
coefficient for, 61 hydrated complex of 
quadrupole moment of 40.0 formation reaction of, 123- 
keV state in, 289-90 25 
in scattering of krypton as matrix in 57Co Méssbauer 
pair potential for, 64 spectroscopy, 266 
in scattering of lithium reaction with NiEDTA, 146- 
pair potential for, 64 47 
see also Rare gases tellurium mixture of 
Xenotime use in 129] Méssbauer 
magnetic optical activity of spectroscopy, 268 
complexes of, 419-20 Zirconium 
X-ray scattering temperature solubility pa- 
exciton-phonon interactions rameter of, 22 








